BaKyymHbie cucTeMbl M 0GopyaoBanve

BaKYYMHbIe CUCTEMbI U o6opyp,oaaH|/|e npegHasHa4YeHbl AnAa co3naHna paspeXxeHHoro Bo3ayxa,
pacnpegeneHua ero notoka i NCnonb3oBaHA B KA4€CTBe I'Ipl/lBO}J,HOI7I Cpefbl No aHanoruu co
CXarblM BO3ZyXOM. Takoro Tuna cuctembl NPUMEHAIOTCA, Kak NpaBiNo, B aBTOMATU3NPOBaHHbIX
CﬁOpOHHbIX JINHUAX O4NA nepemMeLLeHna n3genuii B npeaenax o1 Manbix No pasMepy 3JIEKTPOHHbIX
KOMMOHEHTOB A0 CTEKNAHHbIX NNACTUH UNIA ANA TPAHCNOPTUPOBAHNA U YaepXaHUA U3AEenuin B
onpeaeneHHoOM NoNoXeHU, Hanpumep, KMHECKOMOB TENEBU30POB.

B TepMuHax nHeBMaTUYECKOIA TEXHONOrUM MOg, BakyyMOM MOHUMAIOT 0611aCTb, CBOBOAHYIO OT
OKpYXatoLLel aTMocdepl (FaBneHue B KOTOPOIA Hike aTMocdepHoro). Bakyym namepsiot B Toppax
unm B cTaHgapte CU B 6apax u Mackansx.

BenuumHa Bakyyma (unu yposeHb paspexeHus) P onpegensietcs kak P,=P - P, roeP -
abcontoTHoe faeneHue, P, - aTMocdepHoe faBneHune. Takum 06pa3om, BenmnYmHa Bakyyma
oTpuLiaTenbHa 1 nexut B gnanasoxe ot -103.3 kla go 0.

CyLuecTByeT ABa OCHOBHbIX METOfA NOMyYEHIUA Bakyyma: MOCPELCTBOM BaKyyMHOrO Hacoca, KOTOpblii

OTKauIBAET BO3MyX 13 pe3epByapa Ui UCTIofb3ys SKEKTOPbI, KOTOpbe CO3AAIOT BakyyM bnarogaps
KUHETYECKOIA SHEPrU CKATOro BO3ZyXa.

XoTs co3paHie Bakyyma ¢ NOMOLLbIO BaKYYMHOMO Hacoca 06beMHOr0 TUMa OTHOCUTENbHO LOPOro,
3TOT CMOCOb BCE XeE UCTONb3YIOT ANA co3aaHUA rybokoro Bakyyma B 6obLumx obbemax. Ho B
OoMbLUMHCTBE CNy4aeB BakyyM CO3LAIOT NPY MOMOLL 3XEKTOPOB, Tak Kak 3ToT cnocob bonee
JieLLEBbIN.

am?

OCHOBHbDIE MONOKEeHna

Mpy NPOEKTUPOBaHMN 1 Pa3paboTKe BaKYyMHbIX CUCTEM HEOBXOLMMO yUUTHIBATb CiedyioLLne
OCHOBHbIE MOMOXEHIS.

1. Tlpun Bbibope MeXay OfHOI MPUCOCKOIA C BONMbLLINM AUAMETPOM 1 SKBIBANEHTHBIMIA €l N0 YCUMIo
MpUCcachIBaHNA HECKONMbKIMU MPUCOCKAMU C MasbiM [A1aMETPOM, NPEANOUTeHe cneayeT
0TAaBaTh, kak NPaBno, MasbiM NPUCOCKaM, YTOBbI PACMPOCTPaHUTb CUMy NpUCaCHIBaHIAA HA
MaKCIMaSIbHO LLMPOKYIO 06nacTb.

2. He fA0onycKatb BbIXOA4a KPaeB NPUCOCKI 3a Kpaa naenna.

3. Wcnonb3ogartb MHOrocCTyneH4arble Npucocku, 4TobbI npenoTBpaTnTb ocnabneHue cunbl
npucacbiBaHA BO BpeMA nogbema.

4. YMeHbLUMTb BpeMsi, HeOGXOLMMOe [i151 [LOCTINKEHUS paboyero Bakyyma, MUHUMU3IPYS ANUHY
COEAVHUTENbHBIX TPYBOMPOBOZOB MEXY SKEKTOPOM U NPUCOCKOIA.

5. WcnonbaoBarb Ana kaxmol NpUCOCKI MHAMBIAYaNbHBIA 3XEKTOp. HECKOMbKO NPUCOCOK,
ynpaBnsaemblx OHIM 3KEKTOPOM, MEPECTaHYT yAePXKUBaTb U3LENUe, EClM fLaXe OfHa Npucocka
pasrepmeTi3npyeTcs.

6. Crenyet yuuTbiBaTh, YTO UCMONL3OBAHIIE B CUCTEME MPUCOCKA-KEKTOP YNPABNAOLLETO KnanaHa
rapaHTUpyeT NOCTOAHHbIN Pacxod BO3dyXa Yepes NpucockKy, Aaxe B Cryvae pasnnyHbiX yTeyek
BaKyyma.

7. YcTaHaBnuBatb LOMNONHUTENbHbIE NPUCOCKN TaK, yT06bI B Cny4yae OoTKasa HeCKONbKUX NPUCOCOK
n3genune Bcerga yaepxumnsanocb B HYXXHOM MOJIOXEHNN.

8. MI/IHI/IMI/ISI/IpOBaTb anameTp CoeguHNTENbHbIX pr60|'|p0BO}J,0B, YMEHbLUWTL CONPOTUBNIEHNE
NOTOKY, YTEYKIN N BpEMA, HeO6X0ﬂVIMO€ 4517 Co34aHnA Bakyyma.

9. Wcnonb3osartb 1 NpaBunbHO 06CNyXMBaTL JelicTByloLLMe (UNLTPLI, Tak Kak acpcpexTuBHasA
hunbTPaLMA NPefoTBpaLLAET 3arpA3HEHINe SXEKTOPOB TBEPABIMI YacTLamMn 1 Macnom. na
adhdheKTBHOI paboTbl aKEKTOPa OH LoMkeH ObiTb 3aLLMLLEH (hUbTPaMI B HANOPHON 1
BaKyyMHOI JIMHNAX

10. WHorpa bbiBaeT HeobxoauMo 0becneumTb 1 BaKyyM, 1 U36bITOYHOE BO3AYLLHOE AaBeHue B
npucocke. 310 AOCTUraeTCA BKIIOYEHEM YNPABNAIOLLErO KnanaHa nuTaHus Mexay 3KeKTopom
11 MPUCOCKOIA.
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1 NpaBO Ha BHECEHME TEXHUYECKUX U pasMepHbIX VN3MEHEHUI

Komnanuns SMC coxpaHsieT 3a cobo

SVC
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BbiGop BakyymHoro o6opyaoBanua

Mpu UCTONb30BaHUI SKEKTOPA UM BaKYYMHOTO HACOCa B TEXHOMOMYECKOM MPOLECce ANA 3axBara U3fenus HeoBXogumo, Yto6bl MPOAOMKUTENBHOCTL CO3AAHNUS
(copoca) paspexeHus U YPOBHA CaMOro paspexeHus B TeuyeHue BCEll TEXHOMOrUYECKOi Orepauyi HaxomunMch B COOTBETCTBUM C XapaKTepUCTUKamu
BaKyyMMpPOBOAOB 1 TUMOM 13genis. To ecTb ahheKTUBHOE UCTIONb30BaHIE BakyyMHOI CUCTEMbI MOXET BbiTb AOCTUMHYTO MyTeM BbIGOPa NOXOAALLEr0 BaKyyMHOO

obopyroBaHus.

Kak BbiGpaTb BakyyMmHoe 06opyaoBaHue?

MpoLienypa BbIGOpa BakyyMHOr0 060pPYA0BaHIUS COCTOUT U3 ZBYX OCHOBHbIX 3Taros.

1. BbIBOP MPUCOCKU

1.1. Onpegenexue TeopeTUYECKON NOALEMHON CUTbI
1.2. Pacyuet guametpa npucocku

1. BblGop NPUCOCKU

Mpu MCMONb30BAHWUN KPYTTION MPUCOCKI €€ fAuaMeTp OnpeaenseTca u3
pacyeTa BeMiinHbl NOALEMHON Cimbl. PacyeTHoe 3HaueHue JOMKHO GbiTb
11CMOMb30BaHO Kak PEKOMEHLyEMOe U MOLTBEPXKAEHO, B Clyyae
HEobX0ZMMOCTI, SKCNepUMeHTasbHO. Tpu pacyeTe NogbEMHOO YCunus
HEOOXOAMMO YyUMTbIBATL BEC U3TENNS, CUMbl, EACTBYIOLLME HA HEMO B
npoLecce ABMKeHIA (B MOMEHT Moabema, OCTaHOBKY, NepeHoca 1 fip.) U1
OrpaHuyeHIsi, 0BYCNoBNEHHbIE TEXHUKOI 6e30MacHOCTU. [ononHUTeNbHbIe
OrpaHnYeHIs, OnpeaensieMble B KaXLOM KOHKPETHOM Cllyyae OTAENbHO,
MOTYT MPUBECTU K HEOBXOAMMOCTIA UCMIOMb30BaHUA JOMOMHUTENBHOMO
KOM4ecTBa NPUCOCOK U yKa3aHns UX MecTa pacrioNiokeHns Ha U3nenuu.

1.1. Onpepgenexune TeopeTUYeCKOi NOALEMHON CUNbI

nO}J,beMHaFI clna nNpnUcocKn Moxet 6biTh HaﬁgeHa nyTem pacueta ycunusa
nogbema niockKoi NOBEPXHOCTU:

F=0.1 p—tS(H), roe:
P - ypoBeHb paspexerus (kMa)
S - adhcheKTBHAs NNoLLazb NPUCOCKM (eM’)
t - KoachchrLmeHT He3onacHoCTU;
Mpu paBoTe ropU3OHTANBHO PACTIONOXEHHON MpUCoCKi t 4
(Mpucocka pabotaet Ha OTpbIB)
npu paBoTe BEPTUKANLHO PACTIONOXEHHOIN NPUcockn t 8.
(mpucocka pabotaer Ha cagur)

2. BbIBOP BAKYYMHOW ANMAPATYPbI

2.1. PacyueT NpofiomKuUTENbHOCTY OTKaYKK
2.2. OnpegeneHue BENMUMHbI yTEYEK
2.3. Boibop 3axekTopa 1 Bakyympacnpegenurens

TeopeTuyeckasi nogbemHast cuna (6e3 yueta koadhdpuLmeHTa 6e3onacHocTy)
MOXET BbiTb HalifieHa Npu 3afaHHbIX 3HAYEHUAX AUaMETpa NPUCOCKM 1
YPOBHA Bakyyma. Tpebyeman nogbeMHas cina MoXeT bbiTb 3aTem
onpefieneHa nyTem SeneHus TeOPETUYECKOI Cubl Ha KO3PULMEHT
6e30MacHOCTH.

[anee B Tabnuue npuBeneHbl 3HA4EHUS TEOPETUYECKOI MOLLEMHON CUMbl B
HbloToHax (H).

1.2. OnpepeneHue guameTpa NPUCOCKK

[insA onpepeneHms pasmepos NPUCOCKY Npit 3aaHHOM 3Ha4eHINU MOAbEMHON
CUTbl UCNIONb3YETCS MpUBEeHHas Hibke (opMyna 1, Hanpumep, Ans Kpyriol
MPUCOCKM e€ AUaMeTp ONpeaensieTcs CreaytoLm 0bpasom:

4 10Ft
D= T(CM) roe:
p - ypoBeHb paspexeHus (kMa)
F - nogbem+asn cuna (H)
N - KOMMYECTBO MPUCOCOK, UCTIONb3YEMbIX [/1St MOAHSTIAA USAENNs

t 4 t8 t - KoachchrLmeHT besonacHocTL:
Bakyywias npu paboTe ropu3oHTaIbHO PACMONOXEHHOI Npucockn t 4
npwc'ii’ék"a\ 0 npu paboTe BEPTMKAbHO PACMONOXEHHOI npucockn t 8.
g
Msnenme
TeopeTHueckad noAbemHasa cuna (H)
[uameTp npucocku (Mm) | 2 4 6 8 10 13 16 20 25 32 40 50
Mnowagb npucocku (cm?) | 0.031 0.126 0.283 0.503 0.785 1.33 2.01 3.14 4.91 8.04 12.6 19.6
YpoBeHb -85 0.264 1.07 2.41 4.28 6.67 11.3 17.1 26.7 41.7 68.3 107 167
paspexerua | -80 0.248 1.01 2.26 4.02 6.28 10.6 16.1 25.1 39.3 64.3 101 157
(kMa) -75 0.233 0.945 2.12 3.77 5.89 9.98 15.1 23.6 36.8 60.3 94.5 147
-70 0.217 0.882 1.98 3.52 5.50 9.31 14.1 22.0 34.4 56.3 88.2 137
-65 0.202 0.819 1.84 3.27 5.10 8.65 13.1 20.4 31.9 52.3 81.9 127
-60 0.186 0.756 1.70 3.02 4.71 7.98 12.1 18.8 29.5 48.2 75.6 118
50 0.171 0.693 1.56 2.77 4.32 7.32 11.1 17.3 27.0 44.2 69.3 108
-50 0.155 0.630 1.42 2.52 3.93 6.65 10.1 15.7 24.6 40.2 63.0 98.0
-45 0.140 0.567 1.27 2.26 3.53 5.99 9.05 14.1 22.1 36.2 56.7 88.2
-40 0.124 0.504 1.13 2.01 3.14 5.32 8.04 12.6 19.6 322 50.4 78.4
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BbiGop BaKyyMHOIo o6opyAoBaHMA

lMpumeHeHne

Wcnonb3yetcs npu pa6oTe ¢ nnockumu,
HeLLIepoXoBaTbIMIA IOBEPXHOCTAMU B YCNOBUAX
oTCyTCTBIA AechopMaLi U3Lenus

s

MpumeHseTcs Npu paboTe ¢ NOBEPXHOCTAMY, Koraa
BO3MOXHA MX AechopmMaLis Uu CMATIE Mog,
fielicTBreM Bakyyma (BUHUMOBbIE, ByMaXHbIE,
KapTOHHbIE NIUCTLI 1 Ap.)

Wcnonbayetes npu paboTe ¢ KPUBONUHEIHbIMIA
MOBEPXHOCTAMM

|/|CI'IOJ'Ib3yeTCﬂ ANA 3axBara uagenuii
C HaKNOHHOI NOBEPXHOCTbIO 1 B YCNIOBUAX
OorpaHn4yeHHoro npocTpaHcTea

[na 3axsata usgenuii ¢ He6OMbLLON NOBEPXHOCTbIO
3axsara Unu Ans TO4HO PacronoXeHHbIX
YANUHEHHbIX 13aennii

[ns paboTbl ¢ U3RENUAMU, UIMEIOLLIUX
HEropu3oHTasbHYIO NOBEPXHOCTb NPUCACHIBAHUA

[na n3genuia, MEeIoLLX HEPOBHYIO MOBEPXHOCTL
U €GN 3TENINE HYXKAAETCA B feMMUPOBaHIN
npu 6a3npoBanmi

[ins paboTbl ¢ TAXENbIMU U3TENMAMIA

PexomeHaaLum no BbiGopy napameTpoB Tun npucocKu
pa3pe:keHua v opMbl NPUCOCKK Mnockas
LlenecoobpasHo ycTaHaBAMBaTh HauambHblif P 8
YPOBEHb Pa3PEXeHNA HECKONbKO borbLLe — 3TOT
YPOBEHb MOCe NpUcachiBaHNA CTabuUnN3npyeTcs. Mnockas
[uameTp npucocku onpefensetca ¢ pebpamu
COOTBETCTBUN CO 3HAYEHWNEM HAYANbHOIO YPOBHS XecTKocTU
paapexerus. Mpu Bbibope npucocku
HeobXOANMO UMETb B BUAY, YTO YPOBEHb BaKyyMa TnyGokas
B MPOLECCe NpucackiBaHna 1 yaepxaqus ‘
N3LENiA 13-3a YTeUYEK CHNKAETCS.
CunborHas i I
nunco-
obpasHas
Bpavwatowascs =
C pendpuposanuem
B KOHLle X0aa
BonbLuoro i1
[Auametpa =5 =
SﬂeKTpOI'IpOBOJJ,Haﬂ

D,Hﬂ npefoTepalLleHna HakanmsaHua Ctatuvyeckoro
AneKTpuyecTsa. PeauHoBbil mMatepuan ¢ NOHMKEHHbIM
ANEKTPUYECKM COMPOTUBIIEHNEM NCMNONb3YETCA Kak
OJHO U3 cpedcTs 31'|eKTpOCTaTI/IHeCKOI7I 3aLuThl

2. BbiGop 3:XeKTopa U pacnpeaenuTens

2.1. MpoponXuTenLHOCTb OTKaUKK

I'Ipm6nm>KeHHoe 3HaYeHne NPOAOIXKUTENbHOCTN OTKAYKK, TO €CTb BPEMEHNU,
HeobXoauMOoro AnA AOCTUXKEHUs Nog, I'IpI/ICOCKOI7I yCTaHOBMBLLErocA YpPOBHA
paspexeHus, Tpe6yeM0ro ananpucacbiBaHna nocne BKIIOYEHA/BLIKITIO-YEHIS
pacnpegenuTena, MoOXeT BbiTb Nnony4YeHo pacyeTHbIM NyTeM LN C NOMOLLbIO

Auarpamm. [lanee paccMatpuBaeTcs TONbKO pacyeTHbIA BapuaHT.

Linkn pa6orbi BKN
ynpaenaioLLero
pacnpeaeny- BbIK/1
Tensa
Pv i
0.95Pv -
Bakyym -

0.63Pv [

Bpewms (c)

MepexoaHblil NPOLIECC M3MEHEHNA YPOBHA BaKyyMa Mo, MPUCOCKON Npu
nepekioYeHI BaKyympacnpesenutens

Pv - ycTaHoBUBLLIMIACA YPOBEHD Bakyyma

T, - Bpems, Heobxopumoe Ans AocTuxeHus 63% ypoBHS Bakyyma ot
YCTaHOBUBLLErOCA 3HaYEHUA

T,=3T, - Bpems, Heobxopumoe Ans focTkeHUs 95% YpoBHA Bakyyma ot
YCTaHOBUBLLEroCA 3HaYeHuA

roe

T,=

Wapenve

T,=3T,;

MHeBMopacnpeaenuTens Baryywpacnpegenien
OxXeKTop
- ;
— > ' H
i
= \ =
=

Bakyym-Hacoc

MMpucocka

£

TunoBble cxembl BaKyyMHOI?I CUCTEMbI C NUTAHNEM OT 3XEKTOPa (cneaa)

11 BaKyyMHOro Hacoca

3HaueHue BpemeHn T, 1 T, MOXeT ObiITb Mony4eHo no dopmyne,
MpUBEAEHHON HINKe:

60V
Q )

DL

V= 71000

Q - ypoBeHb cpeaHero pacxofa Boagyxa (H/MuH)
V - eMKOCTb BaKyyMMpOBOZA Ha y4aCTKe 0T 9KeKTopa A0 MpUcockiu (1)
D, L - guameTp v gnuHa BakyymMnpoBoga
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2.2. OnpepeneHue BENNUMHDI yTeUeK

[laxe ecnu mpucocka pa3MellieHa Ha MOBEPXHOCTU M3JENus, BO3AyX BCe
paBHO MOXET MpOTeKaTh Yepes U3AeNKe, Kak 3TO MOKa3aHo Ha PUCYHKE HUXE.
B pesynbTare ypoBeHb BakyyMa, HeOBXOAMMbIN AMis NPUCACHIBAHUS, HE MOXET
BbiTb [OCTUMHYT. B Takux cnyyasx Heo6XOZUMO BbIGUpaTh MOZXOAALLMN
9KEKTOp U pacnpeaentTenb, criocobHbie obecneunts Tpebyemble napameTpbl
pa3pexeHus, uToBbl KOMMEHCUPOBATb YTEUKY MNOJ MpUCOCKY Yepe3
HErMOTHOCTY B U3LEMNIA.

Mpucocka
P lMpucocka

o

nOpI/ICTOe nspenve LLIepoxoaaTaﬂ paéoqaﬂ MoBepXHOCTb

YpoBeHb yTeuek vepes adhdhekTuBHyt0 pabouyio NOBEPXHOCTb ONpefenseTcs
no chopmyne:

Q. =11.1S, (n/mum), rze

S, - adhdhekTBHAA NNoLLaab Mexay paboyell NOBEPXHOCTLIO 11 MPUCOCKOIA

2.3. Boibop axeKTOopa u pacnpegenutens

BenuumHa cpepHero pacxoga onpegensetca no hopmyne:

60V
Q=—=5—7+Q;
1
V - emkocTb Tpy6onposoga (1)
T, - Bpems, HeobXoaUMOoe /15l IOCTUKEHIS YPOBHS PA3PEXEHIs, PaBHOMO
63% OT yCTAHOBUBLLIEr0GA 3HAYEHUS MOCTe NpucackiBams (c)
T, - Bpems, HeoBXOANMOe [i/1St OCTUXEHUS YPOBHA PA3PEXEHNs], PABHOMO
95% OT YCTaHOBUBLUEr0CA 3HAUEHUs MOCHe npucacsiBanms (c)
Q, - BenuuuHa pacxoga yreuek (Hn/MuH)

T,=3T,, me

BenuuuHa MakcumasnbHoro pacxofia onpeaensetcs no goopmyne:

Q.= (2..3) Q (Hnivum)

3)KeKTOp BbI6VIpaeTCﬂ C pacxodoM He MeHee BeNNYMHbI Qmax.

BakyympacnpegenuTenb BbI61paeTca UCXOAA 13 3HaueHUs 3chdeKTUBHOI
nnoLyaau, Kotopas AOMKHA ObITb HE MeHbLLIE CrieayIoLLEro 3HaYEHA:

Qmax

S = 97 1)

PeromeHAaLum No BbiGOPY TMNA 3:KEKTONA

WmeeTcs aBa TUNA pacxopHblX XapaKTepUCTUK KEKTOPA - C BLICOKUM
ypOBHeM Bakyyma (Tun S) u BbICOKIM ypoBHeM pacxoga (tun L). Mpu Bbi6ope
TUNa KEKTOPa HEOBXOAMMO YLENNTb BHUMAHUE YPOBHIO BaKyyMa, 0COBEHHO
B TEX CNyyasX, Korga npucachiBaemoe U3fenue UMeeT yTeUK.

YpoBeHb paspexeHus I3MEHSIETCA B COOTBETCTBIN C YPOBHEM YTEUEK, Kak
nokasaHo Ha auarpammax.

PacxogHble XapaKTEePUCTUKI 3KEKTOPOB

-83
\ -67
@'80 \@
|
-53
_ 67 H — \
g |\ g® [
= 53 £ '
z | z 40
% -40 | % @ - — @
@ [ @ | |
| 27 |
27 I |
"I'———#@ | |
®-13 ! | B |
| | | |
1@ (@ L@ )
0 5 2030 40 60 0 5 203040 60 80
YTeuku (Ha/MuH) YTeuku (Hn/MuH)

ZH13 S - ¢ BLICOKMM ypOBHEM BaKyyma ZH13 L - ¢ BbiCOKIM YpOBHEM pacxona

[ina onpeaenexna 3Ha4eHMiA Ha AuarpamMmax ¢ MOMOLLbIO Ludip 1 CTPenoK
npuUBeaeHbl NOCNEN0BATENHOCTb U HANpPaBAEHUE BINOMHEHUA OnepaLuii
HaxoxgeHua Benu4uH. Ha ropisoHTanbHoil ocu onpeaenseTca 3afaHHas
BEMMYNHA YTeueK, U3 Hee NepemeLLialoTes 0 NepeceyeHms ¢
XapaKTepuCTUKON 1 U3 TOUKM NepeceyeHns nepeMeLLaloTes ganee no
nepneHanKynapy K BepTUKanbHoI ocu. Touka nepeceveHns Ha
BEPTUKaSbHOIA OCIN MOKa3biBAET 3HAYEH!e Bakyyma Npy 3aaHHOM ypoBHE
yTeuex.

Ecnu yposeHb yTeuek cocTaenser, Hanpumep, 30 f/MuH, To ypoBeHb
paspexeHus ana axektopos TUna S coctasnaet -20 KMa, a Ana 3XeKTopos
Tuna L -33 klMa.

Ecnu ypoBeHb yTeuek cocTaBnseT 5 n/MIUH, TO ypoBEHb paspexeHis
Ans axektopos TUNa S coctasnaet -80 kla, a Ans 3XeKTopoB TUNa
L -47 kMMa.

CornacHo guarpammam, s Mofy4eHIns HaMBoNbLLETO YPOBHS PA3PeXeHIs
Heo6XofMMO Mpy YPOBHSX yTeuek Homblue 25 N/MUH UCTIONb30BaTb KEKTOPDI
TUna L, a npu MeHbLUMX 3HAYEHUAX YTEUeK LieNiecoobpasHo UCTob30BaTh
9XekTopbl TUNa S.

Takum obpa3om, B mpoLiecce Bbibopa Heobxoaumo paccMarpusarb obe
pacxogHble xapakTepucTiki S-Tuna u L-una gna Toro, 4tobbl Bbibpath
IMEHHO TOT TUM 9KEKTOpa, KOTOpbIN Haubonee NoJXoauT ANA KOHKPETHOO
MPUMEHEHIS.

PexomenAaLum no BbiGopy AWameTpa conna akexTopa

Ecnn ypoBeHb yTeuek, UMeloLLX MECTO MeXzy MPUCOCKOIA 1 paboynm
n3genuem, ABNAETCA 3HAUMTENbHLIM MO NPUYNHE, HAaNPUMEP, HEMNOTHOTO
npuieraHna uaN HeBOCTaTouHOro BPEMEHI OTKauKL BO3JyXa, HeobXoaumo
BbibupaTh conno ¢ 6onbluM fuameTpoM B axekTopax cepuit ZH, ZM, ZR,
ZL.

YpoBeHb paspexeHus
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BbiGop BaKyyMHOIo o6opyAoBaHMA

PexomeHaaLuu no BbiGopy BaKyyMHoIo oGopyaoBanna

PekomeHayeTcs BbIGUpaTh pacnpenenuTent B NUHUNA NATAHUS
HOPMaJIbHO OTKPHLITOTO TIMa N TaKoiA, kKoTopbili obnagaet
(hyHKUMeEN "CaMOHeBbIKIOUEHNA", KaK KOHTPMepa B Clyyae

nageHna HanpaXxeHua B CETH

Bribupaiite BaKyyMHblii pacnipegenuTens,
KOTOpbII UMeeT 3hPeKTUBHYIO NoLLasp
MPOXOfHOrO CEYEHNA He MEHbLLYIO, YeM Y

e j ” “
| SR
060pyaI0BaHIA, BXOFALLErO B LieMb OT

IXKEKTOpa A0 NPUCOCKI =

Wcnonbayiire cunbTp (cepuit ZFA-ZFB) Bo BcacbiBatoLLeil
MarucTpanu Aa 3aluTbl pacrpesenuTens u npeaoTepaLLeHns
3acopeHus axekTopa. GunbTpbl BO BCAChIBAIOLLEH MarcTpani
LOMKHBI BbITb UCNONB30BaHbI C 3xekTopamu cepuit ZX, ZR u ZM
npu pabote B NMbiNbHON OKpyXatoLLelt cpeae. Ecnu bygyT
11CNONb30BaTLCA TONBKO BCTPOEHHbIE B YCTPOCTBA PUALTPHI, OHY
6bIcTpo 3acopsTca

Mpu paboTe, cBA3AHHOIA C NEPEHOCOM U3LENUIA,
peKoMeHIyeTCs 1UCMoNb30BaTh BaKyYMHBI AaTumK.
Kpome atoro, npu TpaHCNopTUPOBaHIAM TAXENbIX 1A
onacHbIX MPEAMETOB LienecoobpasHo Ans
BI13yasIbHOrO KOHTPONSA MPUMEHATL BaKyyMMETP.

[ina cTpasnuBaHuA BaKyyma
ucnonbayiite 3/2-pacnpegenutens
Ans paboTbl C BaKyyMOM.

Kpome 3toro, npumensiite
MHeBMOofpOCCeNb AN
PerynmpoBaHua pacxofa

PexomeHaauum no paGore ¢ BAKYYMHbIMW CKEMaMK

Cxema c 9)XEKTOPOM 1 Mpucockammn Cxema c BaKyyMHbIM HACOCOM 1 NPUCOCKaMi

S '
i e 2

WaeanbHblit cyyai,
KOrfia Ha Kaxyio
MpUCOCKY MPUXOAUTCA
UHAMBAZYaNbHbI
IKEKTOp

Ecnu oguH 9xekTop coefuHeH ¢ 6onee YeM ofHOiA
MPUCOCKOIA, TO B 3TOM Clly4ae npu
paarepmeTu3aLian XoTa 6bl OHOMO CoefUHEHNA
MPUCOCKN C U3LENMEM, YPOBEHb Bakyyma najaer,
NPUBOAA K pasrepmeTi3aLin Apyrux NPUCOCOK.
TMoaToMy JOMKHbI BbITb MPEANPUHATE CRERYIOLLMe
KOHTpMEpbI:
+ PexoMeHpyeTCs NpUMeHsTb MHEBMOAPOCCENb 1A
YMEHBLUEHIA BNUSHIAA NPUCOCOK ApPYT Ha Apyra
v LlenecoobpasHo KoHTponMpoBaTh AaBneHme Ha
KaXZ0M NPUCOCKE C MOMOLLGIO BaKyyMHbIX
[aT4nKoB

VaeanbHblit cnyyai,
Korga Ha Kaxayio
NpUCOCKY MPUXOAUTCA
0 OTAEMbHON
BaKyyMHOI HUN

Korga 6onee Yem ofiHa npucocka NpucoepHeHa K

OfHOI1 BaKyyMHOIA UMM, HE06X0aMMO

NPUAEPXKIBATLCA CREdyIOLLX PeKOMEHAALMA

+ Wcnonb3oBatb NHeBMozpoccenb
ANA YMEHbLUEHUA UBMEHEHINA [aBNEeHNA MeXay
paboTocnocobHLIMM 11 HEPaBoTOCTOCOBHbIMI
npucockamm

v Wcnonb3oBartk pecusep 1 BakyyMHbIN
PEfyKLMOHHbIN KraraH (BakyyMHblil perynatop
[aBNeHs) 41A cTabunmsauui ypoBHs JasneHus

v [puMeHATL BaKyYMHBI faT4nK AaBNEHUs Ha
Kaxzoii npucocke
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1 NpaBO Ha BHECEHME TEXHUYECKUX U pasMepHbIX VN3MEHEHUI

Komnanuns SMC coxpaHsieT 3a cobo

SVC

O

BbiGop BaKyymHoro o6opyaoBaHua

WHauBnayanbHbIi BbIXnon

PeromeHaauum no BbiGopy KonnexTopa

Ecnu ncnonb3yetcs 60MbLUOE YMCIIO 3XEKTOPOB, KOTOPbIE COEAUHEHbI Ha
KonneKTope 1 PaboTaioT OHOBPEMEHHO, TO LieNecoobpasHo 1Cronb3oBaTh
AN BCTPOEHHBIA FYLUNATENb, UM BLIXIOMHOE OTBEPCTHE.

Ecnu ncnonbayetcs 60MbLLIOE YICTO 3KEKTOPOB U OHU YCTAHOBMEHbI Ha
KonnexkTope ¢ 06LLIM BbIXIIONOM, TO LIeNecoobpasHo yCTaHOBUTb MyLLINTENb
Ha KOMNEKTOp ¢ 060UX KOHLIOB, 4TO6bI YMEHbLUITb COMPOTUBIEHIAE BbIXIONY.
Ecnu e BbIXon JOMKEH OCYLLECTBAATLCA Yepe3 Tpy6onpoBog, Heobxogumo
ybenutbes, YTo AnameTp TpybonpoBoga AOCTaTOMHO HOMBLLIOIA, YTOOI
NPOTBOLABNEHIE He MOBAMANO HA HOPMasbHOE (hyHKLIMOHUPOBaHIE
9KEKTOPOB.

PexomeHAauumn no BbiGopY BAKYYMHbIX 3NIEMEHTOB

Xapaktepuctuku counbtpa 1 3chcheKTUBHON NNOLLAAN pacnpesenutens
HeO6XOAUMO OMpPefensTb B COOTBETCTBUN C YPOBHEM MaKCUMaIbHOMO
pacxofa aXeKTopa 1 BakyyMHoro Hacoca. Crieflyet ybeauThes, uTo
athchekTUBHAA NnoLlaab 60sblue 3HAYEHNS, NONYYEHHOrO MO opMyne:

S Q.. /111, rme

Q.. - HanbONbLLKIA pacxog.

BbiGop pene Bakyyma (cepum TMna ZS), BaKYYMHbIX MaHOMET]OB (Cepum TUna G2)

B npouecce npucachbiBaHns 1 TpaHCIOPTUPOBAHNA U3LENIS HE0BXOAMMO KOHTPONMPOBATL PaboTy BakyyMHbIX pacnpeaenuTenei
(mononHUTENbHO NPOLIECC KOHTPOMMPYETCS TaKXKe BU3YaslbHO C NOMOLLbIO BaKYYMMETPOB, 0COBEHHO Mpit paboTe C THXENbIMIA Uk
onacHbIMY /1A OKpYXaloLLeil cpedl M3Aenuamu).

B ycnosusx, Npu KOTOPbIX UCMONb3YIOTCA Marible AameTpbl BakyyMHOrO Comnna, paeHble MPUBIN3IUTENbHO 1 MM, Hanpumep, npi
paboTe C ANEKTPOHHbIMI UM MPELVBUOHHBIMIA KOMMIEKTYIOLLMMIA, PasHILa B Pa3pexeHun Mexay yposHamu BKJT (BknioueHo) u
BbIKJT (BbIKNIoUEHO) CTAHOBUTCSA HE3HAUUTETIBHON (XOTS 3TO 3aBUCKT OT MOLLIHOCTM 3XXEKTOpa Wi BakyyMHOro Hacoca). B takix
cnydanx HeoBXoaUMO MCTONb30BATH BaKyyMHbI AaTuuK daeneHus ZSP1(no sanpocy), KOTOpbIi IMEET Marblil TUCTEPE3IC 1
BbICOKY!O TOYHOCTb. K TOMY Xe ero ucnonb3osaHie nossonaeT CTabunuaupoBaTh YpoBeHb faBeHIs SKEKTOPa I BakyyMHOro
Hacoca.

BbiGop BAKYYMHbIX (hUNbTROB CENWM ZFA, ZFB, ZFC

[inq sawwuTbl pacnpeaenuTeneii 1 3KEeKTopoB OT 3aCOPEHINA PEKOMEHAYETCA MPUMEHATb B BaKYYMHbIX CETAX (PUNbTP.
MMpu ncnonb3oBaHum axekTopos ZX, ZR 1 ZM cepuid B NbifbHbIX YCNOBUAX X unbTpbl BLICTPO 3acopstoTes. MoaToMy B kadecTse
DOMONHUTENbHBIX MOTYT BbITb peKoMeHA0BaHb unbTpel cepun ZFA, ZFB, ZFC.
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BbiGon BakyymHoro obopyaosaHua

CycTema TPAHCNOPTUNOBEN

¢ FeHepauuen Bakyyma nocpeACTBOM C:HaToro Bo3Ayxa

C cucTeMoii reHepaLit MOfYNbHOIA KOHCTPYKLIAM 3KOHOMUSE BPEMEHN Ha MOHTaXHbIE PaBoTbl, a TaKXe Masiblil BEC 1 KOMMAaKTHOCTb
6narogapst MPUHLMMY BCTPaUBaHUS B KOPMYC BCEX NIEMEHTOB (3XEKTOpbI, KilanaHbl/MHeBMOpacnpeRenuTeny, (unbTpbl, BakyymHble pene, Apocceny).

ey

Komnpeccop

YcTpOIACTBO OCYLLKN
©XarToro Bosgyxa

Pacripenenutens
Bakyym- | “‘7—

pacnpeperjTens

BMOLPOCCENb

Pene

[AaBneHna E

\_3>Ke"KTOQ

[T 1| T 1} .
- ] ]
L. ]
N —
- :
QunbTtp Mukpodunbtp Perynarop
EAF EAFM EAR
BakyymHblin
MaHomeTp GZ C oTaenbHbIMK AeTanaMu U yanamu

Bbicokas rubkocTb 6iarofaps KOHCTPYKLIW CUCTEMbI
Ha 6ase oTaenbHbIX AeTaneil.

BbicTpopasbemHoe
coenHerre KJ/KQ

P

Pacnpegenurenb cpoca

_— HHEBMOPaCﬂpeﬂeﬂMTeﬂb nuTaHna
i KOHTPOMMPYET NoAaYy CXartoro BO3Ayxa Ha 3XeKTop

I — -
i . MHesmogapoccens AS
oy ||.|| KoHtponupyeT npouecc
E CHATUA Harpyskn

'

@
l
Pene Bakyyma ZSE1/2/4
Bakyym-chunbtp ZFA
/ BakyymHblii
MaHoMeTp
I} GZ

C BaKyym-
MPUCOCKOIA

Bakyym-npucocka ZP I'IHeBMO
UMAMHAp
ZCDUK
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1 NpaBO Ha BHECEHME TEXHUYECKUX U pasMepHbIX VN3MEHEHUI

Komnanuns SMC coxpaHsieT 3a cobo

SMC

O

BbiGop BaryymHoIo oGonyaosaHua

CvcTema TPaHCNOPTUNOBRMN

C FeHepauuen Bakyyma nocpeACTBOM Hacoca

OKOHOMUS MOHTaXHOTO BPEMEHMU 11 KOMMAKTHOCTb Bniarofaps BakyyMHOMY MOZYO,
KOTOPbIii COLLEPXUT BCE BaXHbIE Y37ibl - SEKTOPLI, (OUNbTPbI, PACTIPERENUTENA U PETIE.
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Komnpeccop

Ympomcnao OCYLLKM
©Xartoro Boagyxa
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Pacnpepenutens | N
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pacnpepenuTens
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Pene paenenus
BaKyyma

r£® BakyymHbili Mogyrb
c

Bakyym-perynsatop ET203
nm
3MNeKTPOMHEBMATUYECKIA
perynatop ITV209

Ecnu ucnonb3ytoTea
He BCE 3N1IeMeHTbl MOAYNA,
MOryT NPUMEHATLCA
OTAeNbHbIE AETaNN.

Bakyym-npucocka ZP

C BaKyym-
MPUCOCKOIA

I'IHeBMO
[ T)
ZCDUK
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BakyymHacoc

BakyymHblit
MaHoMeTp
GZ
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