METOAHKA PACYETA BAKYYMHbLIX CUCTEM
20.1. hocuuosm 3ALAUM '

, ..
Pacuer BAKyYMHOH CHCTEMBI CJOXKHOTO wxnonc;;n;xsgx:m

ro o6Opy/OBAHUS BHIOJHAETCA, KaK NpaBuio, B ﬂoro rare:
[IpoexkTHBH A pacyer, B pe3yabrare K”OTOI():TeMbI be-

IeJSI0TCS DPHHUUIKHANbHAS CXEeMa BaKyyMHOH CH ,

L1 1 PasmMepel HaCOCOB, KOMMYTHPYIOLIHE 3JE€MEHTH H OpH-
CHTIPOBOYNBIE pasMepsl COeNHHHTEABHEBIX TPyOonpoBoaoB.

[Topepounmi p dCYET, B pe3yabTaTe KOTOPOTO
YTOUHAIOTCS XapaKTEPHCTHKH HAacOCOB, pasmepn TpyGonpo-
BOIOB H KOMMYTHPYIOWIHX 3JE€MEHTOB, OIIPEALASIETCS BPEMS
AOCTHZKEHHUS 32/1aHHOTO paGoyero jaaBJeHHS.

B xauectBe nexomHeIX Beqmumy AJA pacyera oOGBIYHO
33a1aHbl KOHE4HOe dasrekue 8 paboued Kamepe, noTok 2a308,
ceomeTpudeckue pasmepst paboueti kamepeot, xapaxrep Tex-
ROAoZUuecK020 npoyecca, Oas ocywjecTenenus KOTOpo20
npedtasnauena ycraoska, epems 0ocTudenus 3a0annozo
dasaenus. - .

Hacto mpu pacuere BAKYYMHOH CHCTEMB NPHXOZHTCSH
ONPEACIATL NOTOK rasos, NOCTYNAOMUX B Hee, JIJs 3TOrG
AOJIKHB OBITh H3BECTHHl MCXOMHBIE XapaKkTePHCTHKH NPO-
AYKLHH, NO3BOJSIONIHE PACCYHTATL HOTOK ra3o0B.

ITpoektuwii pacyer BBIIOIHACTCA B CJAERYIOLLCH
OCeA0BATENHHOCTH: '

l. Hcxons w3 3ananubix sqasenuf NapuHaNbHOIC U 10JI-
HOTO HaBJEHHH, ONPEAEJATIOT THIB HacocoB, o6ecneyHBa-
[HHE OTKauKy paloueli KaMephl 10 3a4aHHOTO JaBJIeHUS.

2. o 3agaunomy wiau HalIeHHOMY pacyeToM IIOTOKY
rasoB BRIGHPAIOT KOHKPETHHI THIIOpa3Mep nHacoca, obecrne-
THBAIOIEro OTKAUYKYy 00 3a14HHOLO AaBJICHHSA; HA 3TOM 3Ta-
€ pacyeTa MOTOK razoB, OTKAUHBAEMEIX HacocoM, NpHHHU-
MaIOT NOCTOAHKBIM BO BPeMeHH.

3. Boiupaor BcnomoraTespube HacCOCH
HPEABAPUTENLHOTO paspekenns. OGHYHO HA 5TOM aTane
pacuera BCnoMoraTeJbHbIE HaCOCH BHIGHPAIOT B COOTBeT-
CTBHH C HACNOPTHBIMH XapaKTePHCTHKAMH OCHOBHBIX Haco-
COB OKOHUYATEJLHOH OTKAYKH.

4. Onpenesnsiior npuHIERRANBH

CTEMBI, Ha3HAuawT OPHEHTHPOBOYHEIE pasMepel Ba@KYYMHEIX

TPy6OIPOBOAOB, BHIGHPAIOT KOMMYTHPYIOIHE 35/IEMEHTHI,
CPpeACTBa U3MEPEHHST NaBJeHHS H T. II.

5. Mcxona u3 samanmoro BDEMEHH npenBapuTesbHON OT-

KaukH pabouefi kamepsl, BHIGHPAOT HacCoC NpeABaPHTENBHO-
IO paspexeHHs.

Ilocne mposeaenusi npoexruoro pacyera KOHCTPYHpyIOT

BakyyMmuyro cucremy. B npomecce KOHCTPYHPOBAHHS YTOYHS-

fOT BCE PasMephl BaAKYYMHBIX TPyGONpOBOIOB, THIIOPa3Mephl
KOMMYTHDYIOIIHX 3/IEMEHTOB H T. II.

H Hacoco

Y10 CXeMy BaKYYMHOH CH-
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[Toca 5
-BaKyyMH;}ongggiél;;”% NPOEKTHOrO pacyera KOHCTPYHPYIOT
. D TIpouecce KOHCTPVH
0T BCE Pa3sMepHl BaKy PYHPOBAHHA YTOYHS-
: YMHBIX TpYOGONPOBOAOB
KOMMYTHDYIOLIHX 3JIEMEHTOB H T, I POBOZOB, THHOPA3MepH!

IToBepou 7
HBH pacuyer BhO ;
0CJEe0BATENLHOCTH: OFHACTCA B caenylomed

1. B cOOTBETCTBHH C OKOHYATEJIbHBIMH PasMCcpaMil Bi-
KyyMHO# CHCTEMBl DPaCCUHTLIBAIOT 3HAYEHHE appexTunnol
OBICTPOTHL OTKAYKH CHCTEMBL.

2. PaccuuTHBAIOT BpeMsi LOCTHXKEHHS 3aJaHHOTO AaBJIC-
Hus B pabouell KaMepe, IPH 3TOM YYHTBIBAIOT KHHETHKY ra-
30BHIIeeHls] B Hatekawui. IIpH OTCYTCTBHH 3THX JNaHHBIX
B 3a2JaHHH Ha NPOEKTHPOBAHHE BBINOJHSAETCSA HX pacyer.

3. PaccuuThiBalOT BpEMA npeaBapUTeIbHOH OTKaUKHK;
IPH 3TOM YYHTBIBAIOT HpeieJbHOE OCTATOUHOE AABJICHHE HA-
coca TpeABapHTEIbHOrO Pa3perKeHns, ra3oBbIICJCHHE H Ha-
TeKaHHe, 4 TaKMxe H3MeHeHHe ObICTPOTHl AEHACTBHS Hacoca
H IPOBOJAUMOCTH TPYOONPOBOJOB B 3aBHCHMOCTH OT AaBJIE-
HUsl.

B cayuae, eciy NosydeHHOe B pesyabTare pacuera Bpeé-
mMg JOCTHXeHHs TpeOyeMOro KOHEYHOro JAapJeHus HIH
ipeiBAPUTENbHOrO Pa3pereHus NpeBbllaer 3afannoe, yBe-
JIHYMBAIOT NPOBOAHMOCTL COOTBETCTBYIOWIErO YyddCTKa Ba-
KyyMHO#l CHCTEMB 32 CUET YBC/IHYEHHS ceyeHHH Tpyodonpo-
BOJIOB WJH BHIOHpAIOT HACOC C GoJpliell OBICTPOTOH AEHCT-
BHS.

[Ipy HeOGXOAMMOCTH NPHMEHEHHS HECTaHMAPTHBIX 3.1€-
MEHTOB NIPOU3BOAAT MX KOHCTPYHPOBAHHE H PACHET.

C nespio obJerdeHyss yCBOCHHS METOAMKH pacueToB Ba-
KYYMHBIX CHCTEM U HMX 3J€MEHTOB IOACHAM HX Ha npuMe-

pax.

20.3. PACYET BAKYYMHOW CUCTEMBI SNEKTPMYECKOHA NMEYU
OTHUTA AETANEN 38BN -

B feud OMKHIAlOTCS JeTald UMJANHADHYECKOH (OpMB AHAMETPOM
35 MM 4 Beicoroft 100 MM B KojnuecTBe 12 1T, H3rOTOBJIEHHBIE H3 Ma-
JIOYIVIEPOAUCTOH CTAJH.
JIuTEeNBHOCTh OTXKUra TpH TeMmmeparype 1273 K cocrasaser He Go-
nee 6 u. _ :
Iapnenue B paGouefi kaMepe IpE OTXKHIe LOMKHO 6eTh He Gbaee
[.10-3 ITa. HapacHHe B KOHIe Ipouecca oTkura — 6,6-10—*% Ila.
TIAHTeNBHOCTh TPEABaPUTENbHON OTKAUKH pa6oucii kameps He 060-
" Jlee b MHH. ]
[leu, OTKHFra KaMepHasi ¢ NOJAMHMAIOUNMCA KOJNAKOM, BHYTPH
KOTOpPOTO CMOHTHPOBAHHI HarpeBaTedb H TENNOBLIE SKPAHEL
Uepre:xk pabouell KaMepsl BAKYYMHOA Meud ¢ HeOOXOMHMBIMH JUiH
pacuera pasMcpaMu n3obpaxken Ha DHC. 209, 1y & grr tem )

s



MpoeKTHLIN pacyeT

1. Ucxoast u3 samamsoro mHapjenns p=1-10-% Ila, shbupaem
B KauecThe OCHOBHOTO Hacoca NMapocTpyHHBIH JnbdysHonHBIf HaAcoe, AJA
HopmaJsbHOH paBoTel KOTOPOrO HeobBXOAHMO TIpeBAPHTENBHOE Da3PeXe-

nxe mopsinka 1—10 Ila. o
' Tias co3flaHHsl YKa3aHHOTO NpejBapHTCJBHOTO Pa3pekeHHA BHIOH-

paeM MeXaHHYeCKHil BaKYYMIBIH HAcOC ¢ MACAAHBIM YIIOTHEHHEM.
9 Tak KAK B TeXHHUECKOM 3aJaHHH OTCYTCTBYeT BeJHYHHA IOTOKA

rasoR, PAacCuHTaeM ee. A
Pacder CyMMapHOro MOTOKA rasa B MPelNONOKEHIH, 4TO OH IOCTOA-

gen Aas pabodeidl KaMmephl Ie4d OTHMIa, NPOH3BCNCH HAMH B npHMe-

pe 20.2. s
O6unfi NOTOK rasa, NOCTYNAIHH B BAKYYMHYIO CHCTEMY neuy,

paBeH:
, Q’z = 8,35.-10-* m®.Tla/c,

3. Onpenennyu Heobxommmylo sbdexrusnyio Gucrpory orkauki pa-
fouell KaMepH IEYH: '
Q, 8,35-10-*

So="7" " 1.10-°

= 0,83 m%/c.

DddekTusHas GHCTPOTA OTKAUKH LI BAKYYMHBIX CHCTCM, OCHALICH-
HBIX AMDQY3HOHHBIM HACOCOM, OOBIYHO B 2 pasa MeHblie OBICTPOTHI
meficreua Hacoca (cM. § 19.1). B-cBAsSH C 3THM BLHIGHpAaeM BHICGKOBA-
KYYMHHI TapoMaciisiHbil Ju(pPy3HOHHBIH Hacoc H-250/2500, nmeromuni
GuicTpoTy AeiicTrua 1800 a/c {cMm. mpuioxKe- '

nyue 15). § '
4. Inst coanaHks NpeiBapHTENRHOrO pas- 7
g

pEXEHHS B BLICOKOBAaKyyMHOM Hacoce BhIOH-
paeM  MexaHHYecKHMil ~ BaKyyMHBIH  Hacoc
2HBP-5]1, KOTOpHII HMEET CPeAHION GLICTPOTY 1
neficteust B Jj/c B JAnanasone JaBJeHHH 0
105102 Tla (cu. npuioxenne 12).

5. OnpejlesisieM IPHHIANHAILHYIO CXeMY %DZ ~_] A 5

BakyyMuon cucremsl nedn (puc. 20.6).
Pafoyas KaMepa & OTKa4yuBaercs BLICO-
KOBaKYyMIBIM AMUGOQYSHOHHBIM HacocoM 2 I
runa  [1-250/2500 uwepez sartsop [. Boilyck- ] i
#Ho#l maTpybok Hacoca 2 deped (QOPBaAKYyM- - :
HEfl GanJoH 8 M 3JEeKTPOMATHHTHLIR KJallaH A\
5 coemuHeH C MeXaHWYecKMM BAKYyMHBIM Ha- I
cocom 4 rtuna 2HBP-5/L. AN g
[Ipenpapurenbiias OTKauka paboueld Ka- O
Mepbl OCYLIECTBAsieTcd TeM XKe MEeXaHHYeCKHM '
HacocoM 4 4Yepes 9/eKTPOMarsuTHBIA KJja-
nan 6. /{as namycka BO3AyXa B palouyio Ka-
MEpy Illepef TOXBEMOM KOJMaKa H B MeXaHH-
yecKHii HAacoc MOC/Ee €ero BLIKJIOYEHHS Npef-
HA3HAUYECH 3JEKTPOMATHHTHBRIH KJalaH Hamyc-
ka 7. [as naMepeHHs AaBJeHHA B PasJIHYHBIX
yqagma;co CHCTEMBl TNPEIVCMOTPEHBl MAaHOMETPHYCCKHMe mpeolpasonare-

Puc. 20.6. Ilpunuumu-
albHAasi CXeMa BaKyyM-
HOW cHCTeMbi NeYH OT-
JKHra.



6. HponepHM BO3MOXKHOCTL HCIOJB30BAHHSL MeXaHHYecKoro HaCOCd4
AJIsL TIpe/iBapHTEeNBHON OTKauku paGouefl KamepHl, umelolleli obbem V=
==60 .1, 3a Bpemsa {=05 MmuH. CuHraem, 4TO npe,uBapHTeJleaH OTKauKa
AoJKIa 1wTH o aasaexus 5,3 Ila.

Tax kaK 3ajamiloc KOINCUHOC AapjieHde B pafouell KamMepe 3HauM-
TeILHO OoJnIIe UPCACALIOro Jjlanienns nacoca 4, To B pacdyerax npe-
JeNBHOC AABJACHHC YUHTHIBATL He OYACM.

Paccunracm 1o Qopmyie (2.23) npeMst npeABapHTeaLHOR OTKaMKH
pa6oucit kamepsl. o dopmyne (19.1) ¢ yuerom Toro, 1ro At MeXaHH-
geckHx Hacocos v==1,1--1,25, mosyunm: ¥ .

. y s

-

Torxa
60.10-3 108
Tﬁ)—:a_ In 53< 148 ¢,

Taxum o6pasoM, moayueHHOe BpeMs IPeABAapPHTEbHOI OTKAUKH [O-
paszio MeHbille 3aJaHHOrO.

Ilocae onpejeneHns NpHHLKIHANLHON cXeMbl H BhGOpa Tunopasme—
POB HACOCOB LPHCTYNAIOT K KOHCprHpOBaHmo BAKYYMHOH CHCTEMB H
K IOBEPOYHOMY pacuery.

[ToBepouHbli pacuer

1. TlponsBenemM yrouHeHHBIH pacuer KOJHYECTBA A30B, MOCTYIAIO-
IHX B BAaKyYMHYi0 CHCTEMY, H I[IOCTPOHM KPHBYIO, XapaKTePH3YIOULYIO
H3MeHeHHe NOTOKA I'a30B BO BPEMEHH.

OCHOBHO® KOJIMYECTBO Ta30B NOCTYNAaer B BAKYYMHYK CHCTEMY 33
cuer AMQGY3HH H3 TOJIIH MarepHatsa usjieauli. Harpernie Zo Temmepa-
Type cBblile 580—680 K asseMenTel KOHCTPYKDHMH paGoueli KaMephl
BaKYyMHOH Iie4M JOCTATOYHO XOPOWIO 06e3raKHBAKTCS BO BpeMsl He-
CKOJIbKHX HEepBBIX TPEHHPOBOUHBIX LHKJIOB OTKHIa IOCAE H3TOTOBJICHHA
YCTaHOBKH K B JaJbHEHIEeM CJyKarT HCTQUHHKOM BHIAEACHHS JIKIIb
¢H3HIeCKH aJcOpOHPOBAHHHX HA [IOBEPXHOCTAX Ta30B B HauaJjJe TEXHO-
JIOTHYECKOro LHKJA.

a) PaccudraeM NOTOK rasos, BBAEASIONIHXCHA H3 H3fgenuil. Pacuer
BEleM C YYeTOM erd H3MEHeHHA BO BPEMCHH N0 METOLHKe, H3JOXKEHHOH
B § 27. _

ITorok rasos, BEIEASIIOIINXCH H3 H3JENHH, OTHKHUraeMBIX B PACCUH-
THIBAEMOH 3JIeKTPHYeCKOHl TeuH, onpefeysed B Opumepe 20,7 (cm.
tadn. 20.4 u puc. 20.4). 3aHOCHM 3HaUCHHS I[I0TOKA [a30B, BLIEJAI0-
1yHXCs H3 H3JeqEH, B rpady 2 taba. 20.5. -

0) PaccuHraem nHOTOK rasoB ¢ TOBEPXHOCTH 3JIEMEHTOB, PacloJo-
JKeHHBIX B paboueil KaMepe.

Tak Kak cKopocTb AecopOuMu (U3HTECKH aAcOopPOGHPOBAHHBIX ra3oB
C TOBEPXHOCTH IKCMNOHEHIHAJBHO 3aBHCHT OT TEMNEepaTypel, TO Harpe-
Thle 2JleMeHTH BBIAEJIAIOT 3TH ra3bl HPaKTHUYECKH MOJHOCTBIO Ha HAYaJb-
HOM 3Tale TEXHOJOTHYECKOro INPOLECcca OTXHIa BO BpeMsi MOAbeMa TeM-
nepatypsl. 3aTeM YPOBEHb I'a30BbLIJIeJCHHS HArpeThiX 3JE€MEHTOB CTaHo-
BUTCA HOCTOAHHBIM H COOTBETCTBYCT TIAa30BBLLIEJCHHIO OTOMKMKEHHBIX
B BaKyyMe MaTeDHaJIOB. .



[IpaMeM CKOPOCTh YACJBHOTO ra30BbIAENEHHsT ¢ MOBepPXHOCTell Ha-
FpeTHX 3JeMCHTOB paboueil KaMepbl (MOJUOGAEHOBEIX H HUKEJIEBHX 3Kpa-
'HOB, HarpeBaTeJel H MOACTaBKH) HOCJe BLICOKOTEMIEDATYPHOTO BAKYYM-
HOrO OTXKHra JAJsl BCeX MaTepHasoB INPHMEDPHO OJHHAKOBOHR M paBHOH

: §'ras=6,66-10-° m3.ITa/(m2-c),
Jexaileit B HHTepBase CKOPOCTell YINedbHHIX Ta30BBLACJCHHH AJ8 He-
p2KapelouleH cranu NOC/E OTXKHIAZ B BaKkyyMme TpH 673 K (cm. npuio-

XeHne 7).
[lnomanb noBepxHocTell HarpeTblX 3J€MEHTOB BO3bMEM H3 NpHMe-

pa 20.2:
Q’'ras=¢ raa(Amonns.oxp+AnuaroxptAnarp+Anonc) =

=6,66-10-2(1,49642,07064-0,4464-0,1269) =2,76-10—8 wm3-IIa/c.

I'azopbiesieHHe ¢ MOBEPXHOCTeH XOJOAHBHIX 5JIEMEHTOB (MELHBIX
3MCKTPOAOB, KOJNaKd, KPHIIKH KOJNAKa, [VIHTH, Pe3HHOBLIX YNJIOTHHTe-
JeH) nepeMcHHO BO BpPeMeHH.

Pacuer rasoBbifie/ieHtsl 3THX 3J€MeHTOB HPOBeJeH HAMH B NpUMe-
pax 20.3--20.5.

Jast olipejlesieNHss [OTOKA ras0B, MOCTYNAIOWMX B KaMepy neun
C NMOBEPXHOCTEH XOJOAHBIX 3JME€MEHTOB, CYMMHPYEM 3HAUCHHA CyMMapHO-

ro rasosbifenéHus u3 tabaun 20.1--20.3 H 3aHOCHM NoJiy4eHHble BeH-
y4dHH B rpagdy 3 rabauum 20.5.

B) [loTok rasos, cBg3aHHHIA ¢ HaTekaHieM B pabouyio Kamepy, CYUH-
TaeM INIOCTOAHHBIM H TNPHHHMAaeM TAKHM 1K€, KaK H NPH MPOEKTHOM pac-
gere (cM. npuMep 20.2):

Q’mar=1-10—1t m3.ITa/c.

Kax BHAHO H3 cpaBHeHHA ('gar C APYTHMH HCTOUHHKAMH Ta30BHI-
JeJieHHs, TOTOK [Aa30B 3a _CYET HATEKAHHS OTHOCHTENBHO HEBEJHK H
NPAKTHYECKH HE CKashBaercs Ha oflleM MOTOKe rasoB. Ciaeayer MOA-'
YePKHYTb, UTO IIOJydYeHHe TAKOIO BechbMa MaJjoro Q'war MOMKHO HOCTHYD
TOJIBKO TILATEJbLHBIM H3[OTOBJAEHHEM BAKYYMHOH CHCTEMLI YCTaHOBKH.

CyMMupyeM NOTOK rasoB 3a CYer HaTeKaHHs C IOTOKOM rasoB, Bbi-
AeNdlUXcs ¢ NOBEPXHOCTEH HarperThliX 2J/ieMeHTOB {cM. IL «O»), H IO-
JyucHHOEe 3HaueHHe 3aHOCHM B rpady 4 tabaHuel 20.5,

r) PaccanraeMm mnorok rasa 3a cuer HPOHHIAEMOCTH MAaTepPHAJIOB.
Tako#i pacuer HeoOX0JHMO IPOH3BOAHTL B TeX CAyYasX, KOrja B KOH-
CTPYKUHH BAKYyMHOH KaMmephl MMeEIOTCH Harperble 3JAeMeHThI, OTLeJsio-
HIHe BAKYYMHYIO KaMepy OT aTMOocdepHl.

B paccMmarpuBaeMoll KOHCTPYKUHH IIeUd TAKHM' HATPETBIM 3J€MeH-
TOM, Yepe3 KOTOPBId AMGOYHIHPYIOT rasdsl, SABJAAETCS CTaKaH TepMmona-
Dhl, H3TOTOBJCHHHH H3 Hepxkaselolle#l craau (cm. puc. 20.5).

Pacyer noroka rasos, NPOHHKAIOLIMX uyepe3 CTEHKH CTAKdaHA TEPMO-
napbl, BRIMOJHEH HaMH B npuMepe 20.8 H pasesd:

Q'cr=546-10-% m3-Tlajc.”

Pacuer noroxka ras3os, NPOHHKAIOIMHX u3 armocdepnl 4yepes MarTe-
pHaJ pe3SHHOBHIX YILIOTHHTEJEH, paccynTad B npuMepe 20.9 u paBeH:

Q’pea.ynn =1,02-10-% M3 -Ha/-c.



2. Onpenensem mo Qopmyae (2.28) notok rasos Q'ras, BHIAEIAL-
AIUXCA C MOBEPXHOCTH 3JeMeHTOB, OOpalleHHBIX B CTOPOHY BaKyyMHOH
-CHCTeMBL. Be/HYHHE yAEeNbHBIX Ta30BbIAENCHHN ¢'ras OepeM H3 NpHJO-
2Kenusa 7 nocae 1 uan 2 4y OTKAuKH, a IJs pesHHsl no puc. 17.3:

Q,PaBZQ,FaB.BJ+Q’FaS.HD+QIP35.KDHH+Q’P33.BHD.MOH+
_ +Q’ras.oxp.aux+Q raz.marp+Q ras.nan+ Q ras.noger +
+Q’ra3.pe3+Q’ra3.nn == 1,1 +10-5.1320- 10“4—1—1,7' 10-4-1075. 10"4-—}—
+1,7-10—%.6450-10—%+8,5-10—-8-20 706-10—-44-8-10-%-14 960- 104+
+4,5-10-5.4460-10—%4+4,1-10-%-1560- 10—+
+1,2-10~8.1269-10-%+45,3-10-53-74-10—441,7-10—%:1130- 104 =
—9,252-10-4 m?-Ila/c.

3. PaccuHTaem Tra3oBBIH NOTOK Yepe3 HEMJOTHOCTH B Mecrax co-
2IMHeHUS y3J0B pabouell kamepw ycraHoBkH. [losnaras umciio BO3MOXK-
HBIX MeCT HaTeKaHHH paBHMM 1D M cuMTasd, 49TO NPOBEpKa CCYLIECTBAA-
Jlach Macc-CIHeKTPOMETpPHUECKHM TeUeHCKAaTeJleM ¢ 4YyBCTRHTENBHOCTHIO
7-10-13 M3.1Ta/c, noayuaeu:

Q' nar=7-10-1%.152=1.10-1* n®.TTa/c.

4, CyMMapHHIl rasosblii I[IOTOK, IOCTYIAIOMIHA B BAKYYMHYIO CHCTe-
MY 3JEKTPHYECKOH MeYH OTKHra,

Qg =6,1-10-% 4 2,25.10~* 4 1. 10~11:8,35.10-* w3.[la/c.

Npamep 20.3. OnpefenuTb CKOPOCTh TFa30BHAEJNCHHS ¢ MCRHHIX II0-
BePXHOCTCH BAKYYMHOH KaMepbl, HMewuiux niomans 1320 cm? u naxo-
AAIIHXCA  NIPH KOMHATHOH TeMIepaType BO BpeMs OTKA4KH B TeUe-
Hie 6 u. :

1. PaccuntaeM mo dopmyne (2.32) cKoOpoCcTH YAeABHOr0 rasoBhlje-
JleHHS MeJHBIX NOBEPXHOCTeH, NMPHHHMAsA BeJAWYHHBI KOHCTAHT AJSt ‘IpO-
TpaBJ'I)EHHOﬂ H NpoMBITOR B 0eH30Me M aleToHe MeldH (CM. MpHJOXKe-
Hue 7):

lg §'ras=—4,382—1,04.10—*¢,

Sarem no dopmyrne (2.28) onpemensieM CyMMapHYK CKOPOCTh raso-
BhIIENIEHU .

Peayantarth pacuera ceoaum B Tabua. 20.1.

TIpumep 20.4. PaccyuTaTb CKOPOCTh Ta30BLIAEJEHAS NPH KOMHATHOH
TEeMIepaType ¢ IOBEPXHOCTeH BaKYyMHOH KaMepnl, H3rOTOBJICHHOH H3
HepKaBeluled cTaau Iomanbio 8655 cm?, BO BpeMs OTKAukH, NPOIOJ-
Kamleincs 6 u.

Pacuer npouspeaeMm, HCNOAb3YSA JAHHbIE NPHJOXKEHHA 7 /A Hepxa-
BewInes craau no Gopmyne (2.32): : :

1g §"ras=—3,467—4,25-10-¢.

CyMMapHYI0O CKOPOCTH TAa30BLLACJICHHS oOnpelendeM no (opmyae
(2.28) u pesynbrarel cBOAMM B Taba. 20.2.



Mpumep 20.9. PaccunTaTe 1I0TOK ra3oB, MPOHHKAIOUIHX depes yIUIoT-
HUTEJIb, M3TOTOBJIEHHBIH H3 pe3HHBl MapkH 7889 u umeomuA m/01Ia1b
74 cM® 1 tonunny | oM nmpu xoMuatHo# Temmeparype (298 K).

1. Ilponunaemocts pesunnl 7889 nas azora npm 298 K B coormer-
CTBHH C IAHHBIMH NpHJIOX)KeHHA 6 mpu pasHocrd gasaenuft 1 Ila u ToJ-
IHHEe TAACTHHE '] M paBita ¢'=1-10-11 m3.TTa/(m2-c).

Yurd, uTO napuuanviioe J(aBJCHHe PN, @30Ta B arMmochepe

pasHo 7,9-10¢ Ila (em. nmpunomenwe 9) W rtonmusa ymaortHurens Z
_paBHa | cM, moayuum:

Q' =g’ '1/1_4__.1 10-11.7.9.101 T?d'—l*_.__.585 10-7 M1
N, = 9PN, 7 =1 SR BTEU R ao e,

2. Ilponunaemocts peannsl 7889 jast kucnopoja NpHHEMaeMm PaBHOI
MPOHHIIAEMOCTH JAJs KHCJAOPOAA HATYpaabloil pesHHsl. C NOMOLLbIO IPH-
JOXKEeHNS 6 ompefensicM 3HaYeHHe NPOIIMILACMOCTH Mo ypasHenHwo (4.13),
BOCMOJIb30BABIIMCh 3HAUYEHHAMH FRy==8,86-10-% m®.-Tla-m/(M2-¢), Fup=
=3,14-107 JIx/kMOoIL H 3HAUEHHEM napuljla.nbﬂoro AaBJeHnsT KHCA0DO-
1a po,==2,12-10¢ [Ma (cM. mpumoxenue 9):

3,14.107
9o 38_’1‘8‘6151:9,_—3 9,12.10%¢ 831410728 — 5.89.10-5 u?-Tla/(v*-c.)

. 2
Tak Kak B Hallem caIydae TJIOMAb YNJOTHHTenAs paBHa 74 cM®, TO
NOMYUHM:

Q'~ ==5,89.10-%.7,4.10-3 —4,36.10-7 m®.Tla/c,
0, . |

TTporKIaemMoCTh YIVIOTHATES 1O BOAOPOAY, TEJIHI0 M “ﬂpyg};ﬁoiﬁgg
B -
He' paccMaTpPUBAeM BBUIY HE3HAUHTEIbHBIX HX COACPIKAHHH

HOM BO3JYXe. _ . .
3. O6wpui rasopHié IOTOK 4epe3 pe3HHOBHIH YIIOTHHTEIDL Gyner

paBeH:

o- 10-7==1,02-10-% m*.Tla/c.
Qg =5,85-10-744,36-10 1,0 mt-Tla/



x) Paccunraem ofmufi mOTOK rasa, MPOCYMMHPOBAB IOTOKH Ta30B,
MOCTYNAIOIIUX € HarpeTHxX M XOJOAHBIX $JEMEeHTOB NeYH, 32 CYeT Hare-
KaHHS H TIOTOKA ras3a, OGYCHOBJCHHOTO NPOHHIXAEMOCThIO Hepes Harpe-
Thle CTEHKH H PEe3HHOBHIH YIJIOTHHTeJb. PesyibTaThl pacdera obiiero
MOTOKA rasoB, NMOCTYNAOUHX B BAKYYMHYIO CHCTEMY YCTaHOBKH, Ipel-
crasjieHbl B rpage 6 tada. 20.5.

_ P;gs%mwar NpeACTaBHM TAKXKE B BHIe rpadHka, H306parKeHHOro Ha
puc. 20.7. ; : - -
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Puc. 20.7. CkopocTh uaMeneHHs o6iilero nOToKa ra3oB B 3aBHCHMOCTH OT
BpeMeHH npu TeMIepatype 1273 K. -

! — oOIHAEN TOTOK Ta3oB, NOCTYNMAKMIHX B BAaKYYMHYI0 cHCTeMy; 2 — NOTOK TasoB,
foctynamomux H3 obpabareiBaeMblx (ofesra:KmBaeMulX HarpesoM B BaKyyMe) JHe-
ragefi; J — MoTéK Ta30B, NOCTYIAIUHX ¢ [OoBepXHoCTEH XONOAHBIX 3S1eMeHTOB;
OOTOKH r'a30B, IOCTYMNAILHX 3a CUYeT HaTeKaHHsd, MPOHHKAEMOCTH H C IOBEPXHO-
CTH IOpPAYHX 5JeMeHTOB, NPHHATHl HOCTOSHHBMH BO BPEMEHH. R

- +



2. OnpefensieM NPOBOAHMOCTb BBICOKOBAKYYMHOH CHCTEMHI, COCTOSI-
meli M3 BHCOKOBakyyMmuoro uacoca H-250/2500 c satsopoM, coeliHHH-
TeJILHOTO NaTpy6ka ¢ BHYTpPeHHMM jgHaMerpoM 260 mm u amuunoi 200 MM
H auadparMH, HMeolleli GopMy ABYX cermexros (cm. puc. 18.4). Pac-
YeT TPOBOAHMOCTH BHICOKOBAKYYMHOH CHCTEMBl 32JIEKTPHYECKOH IeuH
OTJXHra NPHBCAEH HAMH B NpHMepe 18.2.

MpoBoguMOCTh BEICOKOBAKYYMHOH CHCTEMB

Uosm=1,677 mt/c.

3. Paccauraem no ypapuenuio (2.9) sddexrusnyio GHCTPOTY OTKAY-
Ku paboyel KaMephl: '

S 1,8.1,677 e
o= g Lor7 =808 /e,

roe Sz=1,8 M%/c — 6nicTpora neficteust nacoca H-250/2500.
4. Paccauraem no ¢opmyne (2.3) nasaeHHe B paboued Kamepe

B Ipollecée OTKHra M B KOHIe ero. Pesyabrarter pacuera CBEAEM
B Ta6ja. 20.5..

: ) . ..4 l
10 a‘ﬂax 1a
- 7%.88

5,62
4,58

i
2

/

T /

ex10?
T 6 18 20 22

Puc. 20.8. M3Mmenende AaBjeHus B pafoueli Kamepe NpH TeMIeparype
1273 K B 3aBHCHMOCTH OT BDEMEHH OTKaYKH.

Kak puano u3 tadi 20.5 u puc. 20.8, mo Hcreyenun 2 4 ¢ Havana
OTKHra JaBjeHHe cTa”oBHTcA okojgo 3-10—% Ila, a B KOHNe OTXKHIA
moctaraer 1,24-10—% ITa. Takum oOpasoMm, paccyuTaHHas H CKOHCTPYH-
pOBaHHAS BHICOKOBAKYYMHAasl CHCTEMa YCTAaHOBKH Y/JAOBJETBOpSeT Tpe-
GOBaHUAM TEXHHUECKOI'O 3aJaHHS. -

5. [IpousBseneM NIOBePOYHBIH pacueT BAKYYMHOH CHCTeMhl NpeABapH-
TEJBHOTO pa3pemeHusl.

V.a) B nnamasore masaeunit or 41,6 go 20 Ila
OpH ‘CPeAHEM IO BPEMEHH AaBJCHHH

— 41,6420
p =22 308 e,

(I yusacrox}, T. e



MPOBOAUMOCTE TPYGONPOBOAA DACCUHTHIBAETCH 110 dopmyne (18.33)
C Y4eTOM TOro, HTO 3(pPexTHBHAsA AaMHA TPYGOIPOBOLA paBHA:

lpace=10441,33-2-3,2=112,5 cM=1,125 m;

(3,2-10-2)

Upgp = 1,36-100 —- 1 30,8 4-

M-B.TD

141,9-104.3,2.10-2.30,8 - (3,2-10-2)?
+(1+2,35-104-3,2.10—2-30,8 ) 1,21-10* —~Tyo8

= 4,19.10-2 m¥/c.

ITpoBoAHMOCTh 3JMeKTPOMArHuTHOrO kKnanaHa JV-32 aauson [=
==120 My npu aasnennn 30,8 [la paccumteiBaercs no dopmyae (18.12),
B KOTOPY:O BXOJSIT 3HaUeHHs NPOBOJHMOCTH 3TOTO XKe KAamaHa NpH MO-
JIEKY/ISPHOM H BSI3KOCTHOM De€XHMax, MOACYHTAHHBle B upumepe 8.1
(Unxn=92-10"3 M3/c H Us.xu=9,7-10-2 m3/c):

‘ 9,7-10-2—9,2.10-3
Ups, gn=9,2-10-% 4 41.6—0,6%4 (30,8 — 0,624) =

=73,8-10-* a¥/c.

IposoauMocTs Beek marucrpand npuH Rasaendn 30,8 Ila onpene-
asgercd 1o popmyae (2.6):
1 1 1 1
Usom =4,19-10-2 7 73,8.10-2=2,67.10-2 /™",

U U05m= 2,67-10-2 m¥c.

6) Brcrpory zeficTBua Hacoca Sy GepeM mo KpuBoH Sz==f(p) (cMm.
puc. 19.2) npu nasnenun 30,8 ITa:

Se==5,0-10-3 wm3/c.
OddexTrBHas OplcTpOTA OTKAYKH S, B cooTmercTBHd ¢ (2.9) pasHa:

5)0'10—3'3,26'10"2 s .
30:5’0_10_3_1_3’26_10_3 ~4,3-10-2 m¥/c.

- B) PaccuurniBaem Bpemsi OTKaukd Ha I yuactke mo dopmymae (2.23),
MpHYEM Ta3oBBIEJNEHHEM MO-NpeXHeMy npeHebperaem:

9,6.10-% _ 41,6
ta620 =7,3.70-7 1055 = 16,3 c.

r} B nuanasone ,uaBJ})eHHﬁ or 20 po 10 Ila (Il ywacrox), T. e. mpH
2 10
CpeAHeM JaBJIEHHH = -; =15 Ila, nposoauMocts Tpydonporoja

paccunthiBaerca no ¢opmyae (18.33) c yueroM, uro s3¢p¢eKTHBHAA IH-
~Ha TpyGonposoia, pacciHThiBaeMas IO dopmyne (18.36), pasHa:

lpaca=104+41,33-2.3,2=112,5 cm=1,125 m;



3,2-10-2)* 7 14-1,9-10%.3,2.10-2.15
( ) 15+( -+ )X

Yiamp =1,36-10° —7 755 [F2,3510-3,2.10-%. 15
(3,2-10-2)?
X 1,21107 S = 2,13-10-2 /e,

IIpoBOAHMOCTL 3JIEKTPOMArHHTHOrO Kjaanana JIY-32 npH aapjeHuH
15 Ila paccunThiBaeTcs Tak 3Ke, Kak B npuMepe 18.1, u pasHa
4.10—2 m3/c. | :
[IpoBoaumocTb Beel MarucTpand npu gasienun 15 IMa onpefenser-
cq no ¢opmyae (2.6): .
1 1 1 L+ .
Uou =3,13-10-2 T 4,0.10-¢ =[,30710-¢ /M

H Uoﬁm=1,3g‘ 102 MS/C.

A) BricTpory melicTBHS Hacoca Sy ripn 15 Tla Gepem mo KpHBOMH
Se={(p) (cm. puc. 19.2), paBHo#t Su=4,5-10-3 m3/c.

O¢pderTuBHas OGhCTpoTa OTKaukn S, B coorBerctBRH ¢ (2.9)
paBHa:

4,5.10-%.1,39-10-2

80:4'5_10_|+ 1’39.10_2 =3,4.10—3 MS/C.

e) Paccunraem Bpems orkauku Ha Il yuactke no dopmyne (2.23)
npenebperas ra3oBblIe/CHHEM:

196.10-3 20
tons10 = 34.10-% In 0= 19,6 c.

]

K) Has 11l ydacTka nasneduil aHANOTHYHO TpeAHAyIEMY MO-
JYUHM;

— 105,32
Pz _—}-_2___ =7,66 [la;

(3,2-10-2y |
Usenrp = 1,36+ 10 ~~—oe—"— 7,66 +-

1 4-1,9-10¢.3,2.10-2.7,66 L (3,2:10-2
[+ 2,35.10.3,2.10-2.7,66 | »21'10° =g =
—=12,56-10-% mt/c;

9,7.10-2—9,2.10-% -
Uinra =92 107 + =155 657 — (7,66—0,624) =

= 2,43.10-2 M/c;
1 1 1 1
Ussm = 12,56.10-% 12,43.10-2=§,98.10-* &/M";
Uy = 8,28.10-2 m%/c;
Sa==1,6-10-3 mt/c;

1,6.10-%.8,28.10-3 -3 .3
°=I,6-10“’+8,28.10-3 =1,34.10-2 m¥/c.

S




Ilpn pacuere BpeMeHH OTKAauKH Ha 3TOM y4acTKe yureM mpele/bHOE
OCTATOYHOE JIaBJieHHe, JAOCTHraeMoe B BaKyYMHOH CHCTeMe, KOTOpoe
B HallleM CJyyae paBHO:

Pocr = Q'ras /So + Pupexns
rie Q'ras — rasoBBIEJeHHE €O CTEHOK BaKYYMHON CHCTEMBI, PaBHOE IO
yeaosHio 2,43-10—4 m3-Tla/c;
So — 3ddexTHRHAA OGHICTPOTA OTKAYKH;
Popex — IpeJieIbHOE OCTaTOYHOE JaBJIEHHE MEXaHHYECKOTO BaKyyM-
HOoro Racoca, paBHoe 3,06 I[la (npuBoauTcst .B ero nac-
nopre).

B pesyabraTe BpeMms OTKauku cocyia Ha yuactke III B coormer-
cTBuH ¢ dopMyaol (2.23) Gyaer paBHO:

96-10-% 10—3,24

t105,52 = 7,33 10-% 0 535 3,24

= 82,6 c.

5. CymmapHas JAJMTeNbHOCTh OTKAuKM paboded KaMepnl TeXHOJOIH-
YecKOH YCTaHOBKH OT atMmochepHoro aaenenuss po 5,32 Ila papna:

tg = 107,54 16,3 + 19,6 4 82,6 = 226 c.



