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CospeM9HHb19 KpynHb19 llHKIIOTpOHbl H CHHXjJOilRIUIOTpoHbl RBrullOTCR CIIOlKHhiMH M91t -

Tpo<jlH3H'I9CKHMH YCTHHOBKHMH C 60rtbillHMH Bai<yyW:HbiMII o6'b9MBMH II MOIIlHbiMH BbiCOKOBa­

/1/ 
KyyMHbiMB HBCOCBMH 

ITpeUCTBBnR9TCH HHTepeCHbiM Cll9IIBTb COBM8CTHblft 0630p BBKYYMBhiX CHCT9M CHHXpo-

/2/ /3-5/ 
naKnoTpoua aa 680 Msa a naKnoTpoaa MRoro3apRilHbiX aoaoa Y-300 aa ocuoae 

OilbiTB HX MHoroneTHeft pa60Thl B na6opaTOpHH Rll9pHbiX npo6neM B na6opaTOpHH Rll9pHb1X 

peaKnaft OJ.1HJ.1. 3TH nsa ycKopuTenu, RBnRJOIIlH&cll 1 KBl!Ctlblft B cBOeM Knacce, onaHMH H3 

KpynaeftmHX yCKOpHTeneft B MHpe, llOCTBTO'IHO 6nB3KO nOAXOilHT npyr K llpyry, KBK no xapaK­

Tepy <jlH3H'I9CKHX RBn9HHft B BBKyyMe, THK H DO M8TOilBM H T9XHH'I9CKBM CpellCTB8M nony-

'19HHH llHBBMH'I9CKOrO BbiCOKOrO BBKyyMa. 

0nb!T nony'I9HIIR BBI<yyMa B CHHXpOIIHKIIOTjJOH9 H IIRKIIOTpOH9 Y-3()() HBIIH9TCH OCHOBOft 

nna pa3pa6oTKB aaKyyMuoft cucTeMbi npoeKTHpyeMoro penaTBBHCTCKoro llHIUIOTpoua OH.Hi~1 

0CHOBHbl9 xapaKT9pHCTBKH YCKOpHTenel! B HX BBKYYMHbiX CIICT9M npHBOilHTCR B TB6nH-

ne I 11 Ta6nane 2. 

CTeneHb BbiCOKoro saKyyMa a ycxopaTenux onpenenaeTcH ueo6xonHMOCTbiO o6ecne'leHBII 

aneKTPH'IecKoll npo'IHOCTB BbiCOKOBOnbTHbiX npoMeJKyTI<OB. a yMeubmeaau noTepb 'IBCTHll B 

npouecce ycKopeaaH. B nepayto o'lepenb BBKYYMHbie ycnOBHH onpenenHIOT &a'lanb&ble ycno-

BHSI yCKOp9HHR, T8lt KBK llBBn9HB9 y II(enH RORHOro BCTO'IHHKH B llBnee HH p8CCTORHHB HeC­

KOrtbKHX caHTBM&Tpoa oT aee Bbime cpenuero naaneuau a KaMepe. 3necb1 acnenc;aae oTao­

caTenbHO Manoft CKOpOCTB ycKopReMMX 'IHCTHil 0 HHH60rt99 B9nHKH HX IlOT9pH 38 C'I9T pac-

/1/ 
C9HHHH H nepe3apHAXH HB OCTHTO'IHOM ra3e 0nHOBpeMeHHO 38TPYilHR9TCH nonnepJKBHHe 

B biCOKHX nOT9HilBBIIOB R8 yCKOpHIOII(HX H <jloKycapyiOII(HX 3rteKTpOil8X 0 BBHilY B03HBKHOB911H" 

OCUHnnHUHOHHOro p83PRilB B M8rHHTHOM none. 

ITnaaMeHHbill paapan una BbiCOKOBOrtbTHbil! npo6ol! B03MOJKeH u a n1060M y'laCTKe, aaxo­

llHIIleMCH nOll BbiCOKHM nOT9HilHHnOM, OC069HHO npH nOKHnbHOM YXYillli9HBB BBKyyMa HnH 

-5 
y aenl!'I9Hl!H Cp91lH91'0 ll8Bn9HHR B K8Mepe Bblill9 2.10 Top. naJKe npH llHBneHHH HHlK9 

-5 
1.10 Top MoJKeT B03HHK8Tb uuaKoBOnbTHbil! peaoaaacabll! BbiCOKO'IHCTOTHblft paapHA ( PBP), 

17,8/ 
HBnHJOIIlH ilcH uuauaaTopoM nna3Meuuoro paapuna • B aeTpeuaposaaaol! cac-reMe paasa-

TH IO pa3pHilOB CnOC06CTBY9T Bblll9n9HH9 QllCOp6HpOBHHHbiX ra30B H BHT9HCHBH08 p83rtOlK9HB9 

MacnHHbiX nneuoK ua noaepxHOCTH aneKTponos. B nponecce TpeuupoaKH npoacxonaT rpa<jlu­

TH3HilHH aneKTpouoa, cnoco6cTBYIOIIlHH nonaaneHRIO PBP
19

•
101

• 

ITpn 3H8'1HT9rtbHOM nocTOHHHOM H8T9KBHHH MBCna aa6niOA89TCSI H906XOAHMOCTb noBTOp­

HOl! TpeHBpOBKH, llHlK9 nocne KOpOTKOrO BblKIIIO'I9HHSI YCKOpS!IOIIlero HanpHlK9HHH. ITono6HOe 
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BBneBHe oco6eaao qacTo aa6n~uanoch npa MacnaHOM oxna~eHHH poTopa BapaaTopa qac­

TOTW CHHXpoDHKnOTpOHa. n e peXOU 88 OxnB~9HH9 UHCTHnnHpOBBHHOll BOAOll 3H8qHTenbHO 

yBenaqan anexTpxqecxy~ npoqaocTb pe aoaaacuoll CHCTeMw a cTa6HnbHOCTb nponecca yc-

xopeaaa. 

B nna3M9HHOM CTOn6 e HOHHOrO HCTOqHHK8 TBK*e llpoHCXOAHT paano*eHne napOB MBC­

na. B CHHXpODHK~OTpoae 06HBPY*HBaeTCH rpa¢HTH38DHH Ha yq8CTK8X npBMOll BHAHMOCTH 

OTKpbiToro CTon6a HCTOqHHKa. Bo na 6e*aaae yMeHbweHHa aneKTpaqecxoA n poqaocTa aeo6-

XOUHMO 3Kp8HHpOB8HHe H30nHTOpOBo 

KoHCHCTeHTHBH' CM83K8 IIO.O:BH>KH bl7. Y3ROB HB1lHeTCH O.QHHM H3 HCTO-rHHKOB II8pOB, HO 

OCHOBHO A BKnau BHOCHT o 6paTHbill llOTOK napOB Macna 83 BBKyyMHWX HBCOCOB. 

Heo6XOUHMOCTb nounep~BHHH BWCOKHX aanpa~eHHll HB AYBBTBX H aneKTpOCTBTHq&CKOM 

ue¢neKTOpe DHKnOTpOHB Y-300, KB3BnOCb 6 w , Tpe6yeT Be TOnbKO UOCT8TO'tHO BbiCOKOrO 

BBKYYMB, HO H MHHHMBnbHOrO npOBHKHOBeHHH napoB MBCna B KBMepy. llna MBKCHMBnbHOrO 

caa~e aaH o 6 pa Taoro noToKa napoB B aacocax naxnoTpoaa Y-300 npaMeaea bi ~an~::.al!Hbie 

noByw xa. n peurrona r anoc b oxna~ueane noaywex uo -130°C, unH qero Tpe6 oBanocb coaua­

aae CnO~HOll CH CTeMbl He rrpe pbi BHOl\ UHCTBHDHOBHOI! rrouaqa ~HUKOrO B30TB. 0ABBKO OllhlT­

HbiM nyTeM 6bmo orrpeueneao, qTo ycToA'tHBas pa6oTa naxnoTpoaa coxpaaHeTcH npa no­

Bbiw eaHH TeMnepaTypbi noBywe x n o -15 - -20°C. 3To uano B03MO*HOCTb rre pellTH aa ox­

nB)I(JJ.eHHe noayweK aaTOHOMH biMH QlpeOHOB biMH ycTaHOBKBMB, anocnencTBHR aaMeHeHHhiMH 

UeHTpanH30B8HHOA CHCTeMOA oxna~UeBHH C HCITOnb30BBHH&M BOJlHOro paCTBOpa CaCI 
2 

B xaqecTae rrpoMe>KyTOl.J:Horo TennoHoCHTenH. 

KoacTpyKDHB BBKYYMHbiX KaMep o6ecrre'tHBB&T xopowy10 repMeTH'tHOCTb npH axxypaT­

aoA c 6 opxe. lle¢eKTbi o6aapy~aaa~Tca renHeBwMH Macc-cnexTpoMeTpnqecKHMH Teqeacxa 

TenHMH. CneuyeT Y'<HTbiBBTb, 'ITO unHaMnqecxaH qyBCTBHTenhHOCTb Te'tencKaTeneA peaxo 

-I 
CHH*BeTCH llpH ABBneHHHX B 6onbWHX 06'beMBX BbiWe 10 Top. llnB COKpaWeHHB Bp&MeHH 

06aapy~eHHH H nHKBHUBDHH Te'tell aeo6XOUHMO rrpeUBBpHTenbHOe HCllWTBHHe MOHTHpyeM~X 

yanoa, B l.J:8CTHOCTH 1 KOMMYHHK8UHA BO.llHHOrO oxnaJK.neHHSI. 

06maH 3¢¢eKTHBH8S! CKOpOCTb OTKB'tKH Bbi6paaa C AOCTBTOqHWM peaepaoM, o6ecne'IH· 

BB~WHM rrponecc YCKOpeHHS! LIB*e npH HBnH'tHH CnB6biX pa3pBUOB, B TBK*e rrpH ITOS!BJI9BHH 

cnyqai!HbiX HnH TpyUBOYCTp8HHMblX ae6onbWHX Te'tell, B TOM qacne BOJlHHWX. npoH3BOUH-

TenbHbie raao6annaCTHbie HBCOCbl rrpeUBBpHTenbHOI! OTKaqKH /II/ H BbiCOKOBBKYYMHW9 ar­

peraTbi o6eciie"::HB8lOT .OOCT8TO'I.IHO 6btCTpoe BOCCTBHOBneHHe BbiCOKOro B8KYYM8 K8K B 8B8-

pHI!HbiX cny'taHx, Tax a nocne aarrycxa aTMoc¢epbi unH axcnepaMeaTanbawx pa6oT ana 

aacTpol!xa ycxopaTensr aa upyrol\ pe~aM. Tax, aarrpaMep, rrpa accneuoaaaxa ¢oxycxpoBKB 

nyqxa 
1121 

aa cnaxponaxnoTpoue B Te'teane rronyTopa MecHnea 6blno nponaaeueao oxono 

30 uaxnoB aanyc xa aTMoc¢epbi c nocneuyJOmeA OTKaqxoA uo pa6oqHx ycnoBnll. 

4 
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B nuxnoTpoue Y-300 npa OTKaqxe npo aa aon HTCH norronunTenhaoe o5eara~n aaua 

uocTell peaouaacaoll c ncT&Mbi aarpeaoM n acTannapoaaaaoA Bon o!! rr pa 70° C, nonaBae 

Tpy6xa oxna*neaasr . 3THM uocTaraeTcH cox pameane apeMeHH OTKaqxa no pa6o qero E 

H Bq TpBHHpOBKH. 

BaxyyMHbie arpera Tw cua 6~ea bi cncreMoll aneKTpoaBTOMBTHKH c nacTaHUHOHHbl 

neaaeM H xoHTponeM. BxnJOqeuae uacocoB a OTKpbiTHe . xnarrauoa c6noxapoBauo c rrp• 

H3MepeHHH BBKyyMa. $opBBXyyM Bane*HO KOHTponapy&TCH TennoaneKTpaqeCKHMH MBH 

MH. BbiCOKHll BBKyyM H3MepneTCH aneKTpOHHbiMH HOHH3BHHOHHbiMH MBHOMeTp8MH, Cp 

cnyJI(6hl naTqHKOil COCT8BruleT HecxonbXO COTeH qacoB. MarHHTHble aneKTpopa3pHnHb1• 

MeTpbl Hcrronb3yJOTCH aa naxnoTpoHe Y-300 AnH 6i10KHpoBKH no BBKYYMY· BBHUY 803, 

pacceHHBOrO MBrHHTHOrO ITOn.ll B ycnOBHHX CHHXpoBHKnOTpoH8 MBrHHTBbie MBHOMeTpbl 

TB~ H9CT86HnbHO, AnR 6nOKHpoBKH HCITOnbay~TCH npBCT8BKH K aneKTpOHHb!M MBHO~ 

npHMeHeHH8 panHOBKTHBBbiX MBHOMeTpOB orpBHHqeao HBnHqHeM CHnbHOrO H3nyqeHHH 

Tenet!. 

llocTyna K ycKopaTenaM H pacnonoJI(eHHbiM B noMemeHHH ycxopaTena arperaTaM 

6opaM so BpeMR nponecca ycKopeHHll aeT. BwcoxHtl ypoBeHb uaaeneuaoll panaoaKTHE 

xaMepe x arperaTax CRRXpoDHIUIOTpoaa orpauaqaBaeT noc-rynaocTb K HHM a nocne np 

uaa ycKopeHHH B Teqeaae uneTenLaoro BpeMeaa, onpeuenHeMoro nponeccaMH pacrran 
113/ 

peaynhTaTe yBenaqeiiJIH Toxa ycxopeaaoro nyqxa no 2 MKa na"'e qepea aecxo1 

uenb HOCne BbiKn~qeHBH CRHXpoR11KnOTpOB8 Bpe>UJ npe6biBBHHH y BBXyyMHblX arpera1 

paB:HqeHO CBBRTBpBblt.lll BOpMBMB UO 1-2 qaCOB B neab, B y BBKyyMHOl! KBMepbl H O< 
/ 14/ 

BHYTPH ee cocTaBJiaeT aecxonbKO MHHYT 

YcoaepmeacTBOBBBHe caaxponHKnoTpoaa uanpaBJieao ua nanbuel!wee noBbiweanE 

CHBHOCTH, KaMepa OCHBJ11ll9TCB BOBblM o6opynOBBHH9M C BWCOKOBOnbTHbiMH BBOnBMH, 

)f(9RHOA CHCTeMOA BOlUIBOrO OXJI8>K.O.eHBH H 3flOKCB.llHhiMH H30nSIIlHOHHbiMB UOKpbiTHSIMJ 

B aTHX ycnoBRHX ueo6xoAHMo coBepmeucTBOBBHHe rrapaMeTpoB B Hane)!(HOCTH Baxyy 

o6opynoaaaall, 

BaxyyMHbl8 CBCTeMbl CHHXpoRHKnOTpoHa H RHKnOTpOHB Y -3()() o6ecrreqHB8JOT no 

uae nauaMHqecKoro pa6oqero BaxyyMa 6ea cymecTBeHHbiX rrpocToeB B Teqeaae uecK 

M8CBU8B Me~y OCTBBOBKBMH yCKOpHTenH HB peMOHTo Cua~eHHe o6p8THOrO ITOTOKB nl 

MBCna B 06'beM npH COXpaHeHHH BbiCOKOll 3¢¢eKTHBHOll CKOpoCTH OTK&q!CH, o6ecneqeJ 

6Hnbuoll pa6oTbi BBKYYMBbiX arperaTOB rrpa orpauaqeauotl nocTynuocTH, HBnR~TCH 3 

JlBnbHellwero COBepweHCTBOBBHHH BBKYYMHbiX CHCT9M MOWHbiX YCKOpHTenel! RHhnOTJ)< 

THna. 

npHHRHHHBnbHO BOBbie npo6neMbl B03HHKnH rrpH pa3pa60TKe ¢aaaqeCKOro o60CI 

H Texaaqecxoro npoexTa BBKYYMHOA cacTe Mbi penHTHBHCTCKoro uuxnoTP<>HB OlHU1. 
/16/ 

nonaraeTCH HCUOnb30BBHHe BHYTPH KBMepbl KoppeKTHpyX>WHX 06MOTOK C H30nRIU 
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B uuxnoTpoue Y-300 npu oTxaqxe rrpou3BOUHTCH nononuuTenbuoe o6e3ra~uaauue noaepx­

aocTel! pe3oaaacaotl CHCT9Mbi uarpesoM UHCTunnuposauuol! sonol! rrpu 70°C, rronasaeMol! B 

Tpy6xu oxna~neauu . 3TuM nocTaraeTCH coxpameuue apeMeHH OTKaqxu no pa6oqero saxyyMa 

H Bt:{ TpeHHpOBKH. 

BaxyyMHbie arperaTbl CHaO~eHbl CHCTeMOJ! 3rreKTpo8BTOM8THKH C UHCTBHUIIOHHbiM yrrpaB­

neuueM u xoaTponeM. Bxmoqeaue uacocoa u OTKpbiTHe .xnanaaoa c6noxuposaao c rrpu6opaMH 

113MepeHHH BBKyyMa. ¢opBaKyyM Harre~HO KOHTponupyeTCH T9ITIT03UeKTpHqeCKHMH M8HOMeTpa­

MH. BbiCOKHl! BBKYYM H3MepReTCH 3neKTPOHHbiMR HORH3auuoaHbiMH MauoMeTpaMH, cpox 

cny~Obl UaTqHKOJl COCT8BUHeT HeCitollbltO COT9H qaCOB. MarHKTHbie 3ITeKTpopa3pHUHbie MaHO­

MeTpbl ucnonb3YIOTCII aa auxnoTpoae Y-300 nnu 6noxuposxu no saxyyMy. Bsuny B03rrel!cTBHH 

pacceuaaoro MarHuTaoro nonu B ycnosuux cuaxpouuxnoTpoua MarHHTHbie MaHOMeTpbi pa6o­

TaiOT HeCT80HllbHO, llllll 0ITOXHpoBKR HCITOllb3YIOTCH rrpHCTBBI<H It 3U9KTpOHHbiM M8HOMeTpaM. 

npuMeHeHHe parrH08KTHBHbiX M8HOM9TpOB orpaaHqeuo H8ITHqHeM CRllbHOf'O H3nyqeHUH YCKOpR-

Tenefl. 

llocTyna K yCXOpHT9ITHM R paCUOnOli<9BHbiM II ITOMerueHHR YCKOpHTenH arperaTaM H rrpu-

00p8M BO BpeMu uponecca ycxopeBRR ueT. BwcoKul! yposeab uaseneuaoA panuoaKTHBHOCTH ua 

KaMepe R arperaTaX CRIIXpoURXUOTpoH8 orpaauqHB89T UOC'ry'DBOCTb K BRM H rrocne rrpexparue­

HRH ycxopeaRH s TeqeuHe UABTerrhuoro BpeMeuu, onpenenueMoro nponeccaMu pacrrana. B 

pe3yrrbTaTe ysenuqeHBH Toxa ycxopeuaoro nyqi<a no 2 MJ<a
1131 

naJKe qepe3 uecxonhKO ue-

nenb nocne BbiKnJOqeuuu cuaxpouxxnoTpoaa apeHSI npe6biBBHRH y saxyyMHbiX arperaTOB or­

paauqeao caauTapRbiMB uopMaMu AO 1-2 qacos B neab, a y saxyyMaol! KaMepbi 11 oco6eaao 
1 141 

BHyTpR ee COCT8BnSI9T H9CKOITbKO MHHyT 

YcoseprueacTBOBBHRe cuaxponuxnoTpoHa aanpasneao aa nanbael!ruee ITOBbiiiieuue HHTea­

cuaaocTR. KaMepa OCH8Jil89TCB HOBbiM o6opyrr088HR9M C BbiCOKOBOrrbTHbiMH BBOU8MII 0 rrpOTH­
/15/ 

>K9HHOA CHCTeMOA BOJUIHOrO Oxn8>K.[leHHH H 3UOKCH.QHblMH H30nHUHOHHbiMH llOKpblTHSIMH 

B 3THX ycnoauux aeo6xOAHMO coaeprueucTaoaauue napaMeTpoB H uane)!(HOCTH aaxyyMuoro 

OOOpyUOBBHRR. 

BaxyyMuble cucTeMbl cuaxponuxnoTpoaa u uuxnoTpoua Y -300 o6ecrrequsaiOT nonnep~a­

uue nuuaMuqecxoro pa6oqero BaKyyMa 6e3 cymecTBeuubiX rrpocToea B Teqeuue uecxonhKHX 

M9CRU9B Mell<lly OCT8HOBK8MH YCKOpRTenu Ha peMOHTo Cuu~euue o6paTHOf'O ITOTOKa napoB 

Macna B o6b9M rrpu coxpaaeauu swcoxol! 3¢~eKTRBHOl! cxopocTu OTKaqxu, o6ecrreqea11e CTa-

6unbHOl! pa60Tbi saxyyMHbiX arperaTOB npu orpaaaqeaaol! nocTyrraocTu, HBnSIIOTCB 3anaqaMR 

rranbaeJ!ruero COBep111eHCTBOB8HHSI BBKYYMHbiX CHCT9M MOWHbiX YCKOpHTenel! UKI..UOTpoHBOf'O 

THna. 

npBH1lHITH8ITbHO HOBbie Dpo6neMbl B03HHKllH rrpH pa3paOOTKe ~R3HqecKOf'O 000CHOB8..HIIJI 

H TexauqecKoro npoeKTa BBKYYMHOA CHCTe Mbl penHTIIBHCTCKOro UIIKllOTPOHa OIHU1. npen­
/16/ 

rronaraeTCH acnonb30B8HHe BHYTPII I<aMepbi xoppexTHpy~ruHX o6MOTOK c 1130DSIUIIOHHbiM 
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noKpbtTHeM 6onbllloll nnomanu, raaoabtneneuue c KoTopol! MOlKBT 6btTb aua'IHTenbHbtM acnea-
1 17 18/ 

CTBHB uarpeaa H B03Jl91!CTBHH MOUlHhlX JlOTOKOB HOBH3Hpy10Ul9rO H31lY'IOHHll ' • Hei!TpoH-

Hble ITOTOltP MOryT BJIHHTb TaX>Ke Ha yrrnOTHeBHSI MHOrOl:IHCneHHhiX BBOUOB TOKOBbl:X B oxna>K-

Ll810lliHX KOMMYBHK8U:HI!, H8Jl8lKBOCTb HX KOBCTpyKJlHH MOlKBT 6btTb onpenellHIOUlel! B LIOCTH­

lK9BHK ueo6xonuMol! repMeTH'IHOCTH. Hanyqeuue MOlKeT BllHHTb ua napaMeTpbl BbiCOKOBSKYYM­

BbiX uacocoa; nocTynuocTb nocnenuux na:lKe npu BbtKil10'19HHOM ycKopuTene peaKo orpauu'IH­

aaeTcH, JlOTpe6yeTCll CHCT9M8 38UlHTHblX 3Kp8HOB H LIHCT8BJlHOHHblX M8BHllYilliTOpOB LlllH 8037' 

MOlKBOCTH o6cny:lKHB8HBH. B aTHX ycnoaHHX Tpe6yeTcH Bb16paTb pauuouanbuoe paaMemeuue 

BblCOKOB8KYYMHblX H8COCOB C JlBilbiO o6ecne'IBBHH JlOCT8TO'IBO a<jxjleKTHBHOII CKOpOCTH OTK8'1-

KH. H Bb!COKOI! H8Jl9lKHOCTH npH JlllHTBilbHOI! p860TO, fipennOil0lKHT91lbBO MOryT 6b!Tb HCJlOilb-

30B8Hbl MOllJHbl9 LtB<jKpyaHOBBblB ll8pOM8CIIHBbl9 H8COCbl, 8cnOMOr8T91lbHb!B arper&Tbl 6eayc­

IIOBBO JlOillKHbl 6b!Tb Yll81l8Bbl B H301lHpOB8BHbl9 llOM9Ul9BHH, BO 6ea CHHlK9HHll BX a<jxjleXTHB-

HOCTH. 

Oco6y10 npo6neMy MO:lKeT npencTaBnHTb ocymecTaneaue a nuKnoTpOHHblX ycKopuTenHx 
/ 19/ 

p8lKHM8 ycKopeBHH llOilllpH30B8BHblX npOTOHOB , 'ITO llOTpe6yeT nony'IOHHH B8KYYM8 

-6 -7 
10 - 10 Top, npaKTH'!ecKu c ao6onuoro oT aonoponocoaep:lKamux ~paxnull. B aToM cny- · 

'Ia~ uau6onee panuouanbuo ucnonb3oaauue cop6nuouuo-uoHHbiX uacocoa c npenaapuTenbuol! 

OTK8'1KOI! 06heM8 LIBYXJlOTOpHblMH B8COC8MH/20-
221 

• KoBCTpyKJlBll LIOil:lKB8 COOTBBTCTBO­

B8Tb Tpe60B8BHHM, ueo6XOLIHMblM LlllH JlOilY'IBBHll O'IBBb BblCOKoro B8KYY MS. 
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U HKITOTpOH 

Y-300 
X a p a K T e p H c T H K a 

HacoCbl rrpen aapHTerrhHO H OTKa'IKH 

Bp9MH OTKa'IKH KaMephl 

AO na ane HH51 

B biCOKoBaKy yMH bie arper aTbt 

KOnH'-19CT BO 

CKopoCTh OTKB'IKH onHoro ar peraTa : 

~¢eKTHBHaH (Ha KaMepe) 

HOMH HarrhHaH ( uo ITOByliKII) 

Pa6oqag JKHUKOCTh uayx c TyrrP.H'!aTbiX 

UH¢ <jly3HOHHblX HaCOCOB 

E yc TepHbie Hacoc bi 

<l>opBaKy y MHbi9 HaCOCbl 

n o ayiU KH 

TerrnoHOCHTenh 

TeMnepaTypa 

npeneneHo - uonycTHMaH TeMnepaTypa 

0 6rua H 3¢<jleKTHBHaH CKOpOCTb OTKa'!KH 

HaTeKaHHe a o6beM KaMepw 

n penenhHWA BaKyyM 

P a6o '!HA BaKyyM 

B peMH OTKa'IKH no pa6oqero aaKyyMa : 

noc ne UIT HT9ITbHOr O npOCTOH ITOIT aTMOC­

¢ ep Hhl M naaneHHe M 

nocne KOpOTKoro npo cTOH 
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