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BBEliEHHE 

flo Mepe pa3BHTWI MeTO,IUnW H 'l'eXHID\R HCiq>OBHX R CTpl1MepHblX 

KaMep pacTyT mmrHm~J pasMepu roc 'lYBC:'J;'_BHTeJI:oHoro OO'DeMa. IIo.zmep~ne 

llOCTOSIHCTBa Ka'leCTBeHHOrO H I<OJilNE!CTBeHHOro COCTSBB. ra30BOrO Ha

no~HeHHH I~epH ~ReTCH 0~ H3 OCHOBHHX YCJIOBHA ycnemHoro npo

Be~eHHff 3KCnepKMeHTa. 

·KaK TIOK83HBaeT ODHT, Tpy~O paccq.v.rT~BaTb Ha H3rOTOBJieHHe 

K8MepH, nEipBOHaqaJI:OHOe ra30BOe Har OJIHeHl'le KOTOpOfi: He 3ai'p.ri3HmJ.OC:O 

6U HeKOHTpOJUipyeMh~ DpliMeCRMM, OC,yCJIODJieHHblMH ra30Bbl,I(eJieHIDIMH 

H3 mBOB R CTeHOK KaMepH, npO~KT~~ pa3JIO~eHHSI DpRMeCeH TIO~ 

~e£\CTBHeM aJieKTpH'leCKOrO pa3pMa :v.: I-IaTeKaHHeM B RaMepy KOMilOHeH

TOB OKpyxaR>rl{eH cpe,nu (o6LMIO B03.n;.)Xa). ,U.nSI 60JI:&WmiCTBa Ka.Mep OC

HOBHOH TiplNIDIOH 3ai'psl3HeHIDI raaa .f.l3AfleTCSI HaTeKaHHe 'tlepea TOHIUie 

nJlCIIKH &v1aiiJiapOBHe} /! •2;7/- CTeHI<i.: KaMepbl. 

B COOTBeTCTBlm C IlJiaHOM COBME:CTHLIX paOOT JIB3-JIBTA OIDIM no 
0 

C03~ OOJI:&WOR CTpRMepHOH KMMepb: B Mai'HHTHOM TIOJie ~ HCCJie-

~OBaiDISl K-MeaoHoB,B peayJI:&TaTe _ aHt::.7IIraa. onhiTa ncnoJI:oaonaHHSI MCI<

poBux KaMep B YCT8HOBK8X Ha CHHXPC~a30TpOHe, HMeiDmHXCH JIHTepaTyp

BUX CBe~e~ H 'tl8CTBblX C096meHER C· COOTBeTCTB~HX YCTaHOBKax . . . 
aa'eyCSeJKOM·' {UEPH' CTa:a<pop,n; H ~. ) ' o6cyJK.IteH11il c . 38KHTepecoB~HhlMH 

0 
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JIB~ u AA rpynnaMH wnaKKOB v n KOHcy~bTaun~scneunannaMpOBaHHNX oprannaauMI 

(ElfitHKWvWII, 13311, llliHX11MMAill, III1YirA3, KpnoreHnuii OT;rr;e~ JIBa) OWIR 

paapa6oTBHH oomne TpeoonaHHfi K oncTeMe raaoooecne~eHmn McKpOBh~ 

H O't'pl.tMC!IJUuaf KaMep, flf:ll!t,ff,B.OJiteH :sapXoiaHT , 1)8.06'iW~IfUIW- ItA !RWtirJJUttllti1-t:J 

Tpe6o~ ra3oo6ecne~eHKfi npoeKTF.pyeMoi cTpHMepnoi KaMepH, HMero- [ 
• 

mea o6~eM I M3Jc yqeToM Tpe6oBaH~~ ra3oo6ecneqeHHH KaMep c oo~o

mi~ o6~eMOM •. 

llepBNY napHaHT CHCTeMH ra300Ciecnel.leHM OblJI H3rOTOMeH CMaMH , 
~· 

.Jrro 14 JI.mA npH no.n.nepne aaoTHoro aano.n;a owrn. IIp:a aToM 6WIH npo- !' 
BClteHU npe,ttBapRTe~DHHe HCITh1TaJU1fl llCeX ee OCHOBHHX y3JIOB, llOKa3aB

mee DOJIOJ!tHTMbHUe peay~DTaTU B UeJIOM H BWIBHBIIIHe He,I(OCTaTOl.IHylO 

pa3M3KY CHCTeMb!. Ha 6ase aToro napnanTa 6blJia npo.n;oJ:UiteHa pa6oTa 

no C03~8HHD ODHCHBaeMOH CRCTeMR rasoo6ecne~eHEH (cr.KBO) COBMeCTHO 

c 3aiDITepeconaHHbiMH rpynnaMM JiaoopaTopHH KOCMK'IeCIWX ~~e:M WPID 
no 

AH Ka3 .CCP. crKEO 6Wia :acnHTana.YC•rpHMepnoi KaMepoil o6~eMOM I M
3 

YCTaHOBKH Cl~~20013frpe~o~araeTCH HCllO~b30BaTb TaKyro CHCTeMy B 

yCTaHOBKe n .A,.z(poH-44"' coa.n:anaeMOH B WI?Ba AH Kas .CCP ,I(JIJI R3Y'tf8HV.Jl 

D3aHMO~eHCTBKH a.n;pOHOB npH SHeprK~ BHrne 1013 SB. B STOH yCTaHOB- ; 

Ke,~eKTKBHaff n~omanb·perHCTpauHK KOTOpO~ 44M2 , 6y~ HCll0~D30- , 

DaHN I2 TpeKOBNX RCKpOBHX KaMep CO CTeHKSMH H3 M8Anaponoi1: n~eHKH 

06~eM ~o:tl KaMepH 5, 5 M3 /3/. 

J. 0CHOBHFe TeXHgqecK~e TpeOOBaHRH 

B Ka~eCTBe OCHOBHOrO HaDOJIHP.:TeJUI B HCRpOBblX H CTpHMepHh1X 
' 

KaMepax HCI!O~b3YIOTCH HHepTHble rani RHH rot CMeCH. B 3aBHClil1VIOCTM OT 

YCJIOB~ pa60TN KaMepbt B COCTaB OC:HOBHOrO .. HaDOJIHHTeJUI MOryT BBO.n;RTbC 

C$i KOHTpoJUipyeMNe npHMecH (a~ era~: , napbt cnnpTa, nponana n T • .n;.) • 
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.rtaMetme B KaMepe, KaK npaBMO, - aTModl>epnoe. 

Pa3pa6oT:Ka CrKEO BeJ.tac:& c TaKrnvr pactteToM, ttTo6u c ee noMomr,ro 

MOXHO OYnO o6ecnetiKT:& Bl:lnO~HeHHe CHe~KX OCHOBHHX Te~eCKHX 

Tpe6onaHK£l: 

r. no~ep~:ae sanaunoro KO~E~ecTBennoro :a KattecTBennoro 

cocTtma pa6otte:ti cMec:a B KaMepe ner:pepl:IDHO B xo,D;e axonepHMeHTa 

(no xpafu.teA ·Mepe B Te'tleiDie o.n:ao~ aKcnosmJ;ID1 na yoKop:aTeJie). 

2. ABToMaTHttecKoe no.IUJ;epJKamw ,ImBJieH:rui B KBMepe 6~H3KKM 

K 8TMOc4JepHOMY ( ~f ~ 30 MM: BO,D;.C~r.). 

3. 3aMeny Bos,nynrnoro nanoJIHeHIDI Ka.Mepbt pa6o'tlei oMecr,ro npH 

M.Kllm.taJI:hHOM ee pacxo,n;e H STMOcxlJep:~OM ,D;aBJieHlUI. 

4. EosMo~ocT:& HenpepHBHoro anR nepzo~ecxoro KOHTpo~ 
cTeneHH ~HcToTa pa6otteft cMec:a np:a pa6oTe KaMepR. 

5. Perenepaxuno 3ai'Pfi3HeHnoH. pa6o'tleH cMecH npH MrumMaJIIJHhlX 

DOTepHX OCHOBHOrO HaDO~HHTeRH. 

6. HeTpy,n;oeMKOe BOCCTaHOBJieHHe 

ycTpotiCTB. 

~peRTHBHOCTH perenepa!J.~OH.l4()1X 

7 it Bo3M02ltHOOT:b aBTOHOMHOrO UCllOJIS30BaHRR: perenepa.u;MOHHbl.X 

YCTpoilCTB ,1UIJi OllHCTKH npe,ItBapHT~'l:bHO COOpaHHOro 3ai'Pfi3H0HHOrO 

raaa. 

8. Bo3MOJtHOCT:& 3aRali~ H ne~eKa'tiRH ra3a ,n;o ,n;aBJierum I5U aTM. 

6ea ere sarpaanemm np:a MHHHMaJI:OHIDC noTepax. 

KpoMe Toro B CrKEO npe,n;ycMa.TpHBa.eTCH BBe,n;eHHe ,n;osnpyeMmc 

MKI<ponp:BMeceii. KoncTpYKTmmoe Hc:noJIHenze CI'K60 ooymecTBJUIJlocL 

DO,It yrJIOM ,'3pemut MaRCEMWI:bHOH MCIO:WI:bHOCTH CHCTeMl:l B UeJIOM H ee 
' 

OT.IteJI:&HHX 4JymtiUtOHaJI:&Hl:.lX Y3JIOB, o6ecnelieHWI aBTOHOMHOCTH, Ha;:J;eJit-

BOCTB B paCSoTe DpH ~HTeJ1:hHOA SKOUAyaTaQMH. 
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fi. cpymtuROHaJll)HBJt CXeMa cn<-BO 

I. Cnoco6H raaoo6ecnelleHM R.aMep 

,I 

a) nepao,tt~tt~ecKast saMena rasa :a KaMepe 

OJUDtM B3 npocTHX oriooodoB raaeedeoueq:eHi!ft f.CAM~ o MtWIIlM HQTe:Ka

tmeM JIBJIS~eTc.fl- nepHo,ItHt~ecRa.a: 3a.Mt3Ha nanoJIHemtf{ RaMepi:l nocJie ee 

•3arpasaeHRR" nyTeM oTKaliKH ee tJ6~eMa H noc~e~ero nano~eHHH 

D cneJUISJIDHOM BaieyyMHOM 60KCe. YMeHDmeHHe TOJJIItHHri CTeHOlt K8M6pll 
. . 

Tpe<SyeT s~ BBTOYaT,KqecKHX ycTpoacTB c~eEeHH.fl sa nepenanoM 

JUl1l,1IeBM Me-EJJY ·· RSMepol H cpe.n;o~: B 6oxce :a neJI.SX axonowm pacxo.n;a 
~41 . 

raaa. Ma.n:ast T0.7nni'IH8 CTeHOK, OOl:ir<mO , o6yCJia:BJIHB8.eT 6oJIDJDHe ypOBim 

HS'l"exaHlm Jll npHB0,1J,JilT K HeOOXO,D;ltMOCTH li8.0TOI SaMeHH . rasa. IlpM y:se 

JOAemm o6'Li!MS. Ra.Mep C TOHRKMli CTemtar.m TpY;D.HOCTH DO,IUtepJKaHWi 

DOCTOSIHCTBS. COCTaBa rasa BOSpaoTaJJT eme OOJiee BS-sa H600XO,IJ;RMOO'r 

~enuqeHRR: pasMepoB BaKYYMHoro 6oxca, ~acToA TpaHcnopTHpODKH Ka
MepH ,nJifl OTKalllm 1ti CMe:tm raSOBOrO HaDOJIHeHHJr, ~TO CMSa.HO C pas

MOHTlq)OBB.ImeM RaMep H HX DOCJiefllYDilliM MOHTBJ!tOM B SanyCKOM. 11pH 

.. ·&TOM COCT8lr rasa B RSMepe BCe ze BSMe~TC.fl CO BpeMeHeM OT O,ltHO~ 

uanoJIHeHRR: R lJPyrow;y, :a pesyJIE.TaTe ~ero :xapmtTepHcTmut Kal\1epu T< 

. ae Be OCTa.JlTCSi UOCTOSl'HHLIMH, ~~'0 cymecTBeHHO fCJIOltRfieT npoBe;n;etm 

8KCDepHMeBTa. 

6) IIpoJJYB 

llpoc'l'ellnlw MeTo.n;oM rasoo6ecne·qeHWi KB.Mep .R:BJISteTCJ!I npo,IJYB ra3a 

3~HHoro ROJIHqeCTBeBHoro coorasa ~epes KaMepy (n aTMoc~epy). 

/ CltOpoC'l'D DpOTORa npltl DpO;oyBe SB.BHCHT OT BeJIHtDIHH H8.T6Ka.H'IDI I1 YJ 

HJt Tpe~eMOI 1DICTOTH rasa. Pacxo.n rasa npH aToM MOJKHo oneirnT:& 
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no aBecTsoA qxJpMYJie 1

' ' : 

m 
Q =- \!;, ~ -"ft 

rAe Q ... paoxo.n paOo'iero raaa (.n/t~ao) • 

Yc, :- o6'DeM KaMepH ( J\ ) 

m - uaTeKaHHe {%/tiac) .. 

, 

~ - Heo6XOJU{Mast 'iHCTOTa rasa B KaMepe (%) 
' . . 

. ':J1 - 'IHCTOTa B.n;yBaeMoro re.sa (%) 

. 
(I) 

flepBOHa'iaJibHafi SSMeHa B03~~oro HanOJIHeHHK KaMepH Tpe6yeT 

pac%o;xa rasa B. COOTBeTCTBHH C tPOPMYJIOii / 2,4/ -

y : iOO exp (-~.1 % (2) 

rAe t - BpeMSi npo.ItYBa KaMepa ('qac) • 

OTcnzta .CJie}JyeT, 'iTO .MJI nepnoHa'iaJibHOI .saMeHN oos.n;ylliHoro 

HailOJlHemul RBMepN (ocTaTO'iHOe co;~epJ~W.HHe BOS.n;yxa Y = O.OI%), 

Tpe6yeTCJl DpolJYTb llepes Hee OKOJIO !0 06'DeMOB (KaMepN) 'lHCTOro 
·I, 

rnaa (HaTeKaHHe OTCYTCTByeT3). a~BHCHMOCTD KO~eHTPSUHH OCTaTO'tlHR 

·npKMeceA B KBMepe oT KOJI}{tleCTBa :Lipo,11,YBaeMoro rasa ( B o6'DeMax xa

uepu) noKaSaaa Ha pHc.I4. 

KpoMe Toro , HBJilftiHe Mmq>oTeqeii, HeHs6eJmblX B KaMepax 6oJrbmor 

o~eMa c TOHKHMH cTeHRaMH.Tpe6yeT cos~SHMA. HenpepHBHoro npoToKa 

qepes RaMepy, cnasaHHoro c He~onycTHMO BNCORHM pacxo~oM rasa Ha 

DO~ep&aHBe Tpe6yeMoA CTeDeHH ti~CTOTH • 

. B) llHpKyJIJIIni,fi • 

O.r.onw u npHeMJieMLDC MOlteT C'tWTa'l':&O.fi cnoco6 IUipKyJISJUKH rasa 'tlepes . . , 
KSMepy, DpH KOTppOM 38r.Pfi3HeHH8St raSOBWI CMeC]) nepe~ DOBTOpHLIM 

DOCTyiiJiemteM B KBMepy, OtiHUlSeTCSt B pereHepar(HOHHHX YCTpOHCTBaX, 
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coe.ItBHeHHHX C KBMepoil Tpy6onpOIIO,D;aw/l,S ,G,1! IlepHO,JlH'lleCKasi :WHI 

a~npep~DHnR URPKY~ rasa ocj~ecTBnHeTcH co cxopocTbro, saBHCH· 

atel en cTeneax sarpSisHemm, a<Ix)leRTHBHOCTH peresepauo PI Tpe6ye

wo~ ypetiftft ~K6~6fY ~·~~8~8 ~~I& B HaMI~ie 

OdJia.ztaJI onpe.D;eJieHlWMH .n;oc~~OHHCTBaMH, STOT cnoco6 He o6ecne· 

'IJIB8eT DOCTOSHCTBS Ka'tleCTBeHHOl10 H KOJIH'tleCTB9HHOrO COCTa.Ba rasa 

J) JtOIIepe, T .R • aqxpeKTHJ3H9CT:D per~Hepa.IUIOHHHX YCTpoiCTB MCH.ffeTCJI 

u aaucHMOCTH oT o6'LeMa nponymoHHoro 1:1epes KBMepy rasa, B pesyJr: 

T8T8 1:181"0 H3MeHJie'.i'CH H COCTaB J,asa. 3TO npHBO.D;HT ·K nepHO.D;HtieCKOI 

JW~eaemm xapaKTepHcTmx Ka:Meps .• 

2. Paspa6oTaHHb111 enoco6 
OcHOBIOil paspa6oTaHHoi cxeMbtt rasoo6ecne-qemm .flBJIJ1eTc.a: npo 

· 1f:1B 1<8Mepa co c6opoM H pereHepatmeii rasa, npH"'eM sa nxo.D;e 3apaH 

~OBHTCSI .D;ocTaTO'IHO 6oJibmoil sanae pa6ollero-rasa (.D;o 45M3), qT 

Jaet.BOSMOXHOCT:D DO~epXHBaT:D llOCTOHHCTBO Ra'leCTBeHHOro PI KOJIH"' 

BeHHOI'O COCTaBa rasa.B KaMepe :a TelleHHe ~HT8J1:DHOrO BpeMeHH (aK 
0 

nosmum sa yciKpHTeJie) 6es per·3HepBUHH. PereaepaiUJJI ra3a B cHcT 

_MOX8T OCYJn9CTBJIJIT:DCH KaR O.D;HOB:peMeHHO C ra3006ecneqeHHeM Ka.Mepbl 

'·'' · tax Jt. noCJie axcnosmnm, eCJIH sanaca rasa XBaTaeT. 

OT,iteJI:oHNe ~oaa.n:oHHe ysJIH CHCTeMH rasoo6ecne'tlemm noJI

HOCT!all ~TOHOMHK, 'qTO ,ttaeT BOSMOltHOCT:D B CJiytlae Ha,IJ;06HOCTH pas

H8~TH nocTH rasoo6ecne'leHHH KaMepH H pereHepanHH ra3a npH Ha.nH

'ID ltOCT8T01UIO:r,. ·. OJUl'leCTBa Tpe6yeMWC <flYHKUHOH8Jl:DHblX 6JIOKOB. 
• • 'i·:'\ .~~ . '_,i"•' '~ 

B CliCT~ BXO ... : , i.,, eT!lp9· pas.zt:HtJHHX <flyaRI:UiOHSJI:DHHX ysJia, CMOHTR-
• t ... \•'::~: . 

i ' .·· .' ~f' : . . 

poB8HJDtt· H8. ~O,l(B~ DJIS'!'IPOpMax: I1Yr - DJlaTif}opMa ypa.BHOBemeHHJ: 
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r~roJtb.JlepoB, I1MK - nJia'JXllopMa MeM6paaHoro KoMTipeccopa, IIEl3 -

~~a~~p~~ 6YWepaux 6aJIAOHOB, ITPr - nna~opMa pere~ep~HH ra3a. 

i):;e n.naT\PQpMH CH86JKeHH BHHTOBHMH ,ll;Oti:KpaTaMH, Ha KOTOpUX OHH yc

"faJltlMU811fCil DOOJle SaBepweHWl TpBHenopTHpOBKM, 

3. Pe~ pa6oTH 

B aamtCHMOCTH oT YCJIOBHH . npone)(e~um aKcnepHMeHTa CHCTeMa 

rn3oo6ecne'leHWI nosnoJIJ!eT peaJIH30Ba~':D p~ pa6oTH KaK c nocTomi-
c ucn, TaK H nepHO.n;H'IeCKOA peret-tepauHHH ra3a. C I:(eJI:DIO 3KOHOMHH Dpe-

:.tcmc, 38Tpatn:maeMoro Ha ocyniRy ra3a , co6HpaeMoro H3 KaMepu npH 

uepDOHil'IMDHOM sanoJIHemm ~eJiecoo6pnsHo npe,IUJapi!TMLHO OPWIYTL -~ 
KtiMOpy H rasrOJID.n;epH "cyxHM" a30TOM (8-IO 06'bCMOB KBlVIepl:l 38 · 

3-4 Cj'TOK), BimYCKafi ero B aTMoc«>ep:r. Bo3M0.7KHO Tarulte HCDOJI:b30BO.~He 

"cyxoro" .D:OCT8TOliHO liHCTOrO yrJieKHC.'lOrO ra38 BMeCTO 830Ta /G.,7! 
IloCJie npe.n;napHTeJI:cHoi1 ocymKH o~~'beMOB Ka.Mep;t:J_ H ra3roJI:o.n;epa 

3aJ10JtHeHHe KaMepH pa60liHM r830M H BBO,ll;. ee B pa60liHH pe"HM OCYlUGCT- · 

nr~erca 6HCTPee. Pacxo.n; pa6ollero raaa npH nepnoHallaJII>HOM 3anoJI

nemni KaMepa MoxeT 6HT:D npe.n;BapHTeJI:&Ho onpe.n;eJieH no <JlOPMYJie (2) 

B 3aBHCHMOCTH OT ~Tpe6yeMOH liHCTOTH, a npoTOK rasa B pa6otieM peu-
. ' ') 

Me DO- (!), KOHTpOJI:D liHCTOTH BHXO~~ero H3 KaMepH r838 npOH3BO-
l . ' (· 
f• 

lHTCR c noMom:ciO cneu;HaJI:DHO OTrp~~OBaHHNX pa3pg.n;HHKOB- ra3opas-t 

jlii)OIHX .li'lee~ , BII8Jl0rll'lllo /S/. 1 .. 
a). Pa6oTa crK c nocTommo:ti pereHepat.U1ei1 rasa. l 

~ B STOM BapHaHTe nponecc pereHe:paiUm rasa ocYI.QeCTBJIHeTc.fl o.n;- i 

HOBpeMeHHo q rasoo6ecnelleHHeM RaM epa. C~eMa coe.rumem qJyHI\UHOHa.JI:&--r 

IWX ysJIOB ctK DpHBe.IteHa Ha puc. I •. 



. ~· . 

- IO - · 
I 

3apanee no.zn'OTo:BJielllil:M B 6BJIJioHax IIEB pa6o-q:d ras no,n;aeTcR 

t; ~.n.Mepy qepe3 nyJI:bT , co,n;epJitaiiUtii pOTaMeTpll )1,71.ff H3MepeHM npOTOKa, ~' 

r:.Dnrpor.bHHe pa3psutHmtH H npe.noxprum'IeJI:LHHe ycrpoiicT:aa oT llpe3-

!ltepuux nopotlMOD MMGHM D KaMGpe CtTHOOHTGJILHQ B'NOOfllepHOI'O • 

3arpn.aHeHlmv ras co6npaeTca B ypaBHonemeHHOM rasroJI:b.n;epe r1, 

C·~ecnettHDBX>tneM B.BTOMaTlftleCltOe DO,IUI;epllt8HHe ,llaBJieHKSI B KaMepe 6JIH3/ 

tt~ K aTMoc4>epHOMY. JlaJiee ras -qepe3 perenepHpyeMNe ocynmTeJIH 

:;:;ctynaer xa Inv1K, r,n;e c noMoutl>IO MeM,jpaHHoro ROMDpeccopa (MK-

' ,5/200) no.n ,n;aMeHHeM no.naeTca Ha JlPr. 3,nec:b sarps:I3Hemmi1: ra3 

no~cpraeTCR .D:ODOJIHHTeJI:bHOH OCymKe K OliHCTRe B yrOJI:bHHX ancopoe-
' r1a, oXJirumaeMHX D.I(RHM asoToM. Qtn1meHHH~· ras co6:apaeTCJI B 6BJIJioJ~ I 

nux IIEB. AJ:4cop6epu H JIOBytiiiUt IIPr, e. Ta.IOlte OaJIJlOHH IIEE paccliHTaHH ·1 
l 

Ha pa6oTy a .mmnasoHe ,n;aBJieHd .no 150 aTM. ; 
l 

~ ocYuteCTBneHRH HenpepRBHOrCI nponecca rasoooecnelleHH~ H I 
pereHepa!UIII ~ illti!Jii(IUIIUIIIII:il~~). OCYJilliTElJII>HHe II pereuep8IU!OIIHHe ycTpOK-~. 

crna cHa6xeHH napanAeJI:bHHMH BeT~!, a cxeMa BKJIIOlleHHi 6aJIJIOHOB ~ 

, JtOOYCKaeT B03MOJKHOCT:b sa6JiarO~peMeHHOR DO,IO:'OTOBRH HOBOt! nopu~ra 

pn6o~-ero ra3a • 

.lLnJt COKpauteHIDI DOTep:b OCHOBHOrO HaDOJIHHTeJIJI DpH pereHepa.u;HH . . 
ancopdepoB 3arPfi3BBHHNM ras H3 HHX c6pacN:aaeTca He B aTMoawepy, 

a B ra3rOJI:b,D;ep r2, OTxy.n;a BTOpHl!HC DOCTyDaeT Ha OliHCTKy. 

BKJnoqeHHe H BNKJliOlieHHe RO~pE!CCopa npoHSBO.lnrl'CH. aBTOMaTJ!itieC

Klt or KOHileBWC Bl:Ut.11DllaTe.nei!. ycT.auoBJieHHHX Ha raarOJl:&ltepax ru:m: 

BpycmyJ> o nyJI:&Ta ynpaBJieHM DMK. 
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6) Pa6oTa crK c nepxo~~ecKOH perenepauHeH ra3a. 

~hOT napHnHT Q03BOnHeT CMeCTHT:& BO BpeMeHH npoueccu ra30-

(•~<CCtiC'ICHWl KBMepH H pereHepatUm rasa 3a C'tieT HCOOJ1:&90BaHRfl 

ru~prona'l&JroHoro .nooTaTot~HG don;oworo aanaoa pa6o-qero rasa D 6anJio-

n.a rrEE (.Ito 45 M9 B Tpex 6aJIJIOHax). CxeMa coe,nm~enmt <l>YHitUHona.n:o-

mrx j3JtOB CI'K B aToM napxaHTe .ITJIJI rasoo6ecne'tiemm KaMepH npHBe~e

ua ua psc.2. ra3oo6ecne'tieHHe Ka.MepR npoH3BO.IU'!TCSl aHBJiorWIHO nepno

v:'J ti3pitaHTY, B Toii JI:mu:& pasliKue, ~:To sarpR3HeHHLti1 ras 3a:Ka"tJHnaeT

CJt ucuocpe.ncTBeHHo B 6BJIJIOH IIEE, MHHYJI nJiaTWOPMY pereneparum. 

PereaepaiUUI co6pa.tmoro B 6BJIJ.l0Hax 3arpR3HeHHoro ra3a OCYllleCT

n.utc'TCJt corJiacno cxeMe, npzne~emiOH na pzc.3. IIpH"tieM, Llo~a .uan

.:tcmte B 6SJIJionax c 3arpsl9HeHHWJI rasoM BNIIIe ~DJienw.r B 6a.T.l.1lonax 

e o~tA:Itemn~.~ rasoM, To nepBona'tlaJI:&no 3arpR3HeHHbl:f" ras HanpaBJISieTc.fi 

!WZiOCpC.ttCTBeHHO H8 ITPr H npouecCbl ~ODOJIHHTeJI:&HOH OCyillKH H O'IHCTKH 

npo•t:JDO,MTCSI 6e3 y'tiSCTHSI I1MI{ BOJIO't':& ~0 Bbij)aBHit!BaHRR: ~anJieiUffi, 

r.cc.r.o 'lero Blt1IlD'tiaeTc.a: KOMIIpeccop J4 3arpstsenHLti1 ra3, nocTyriJieHHe 

h.OTOJ}()r,<> Ha KOMIIpeccop peryJixpyeT·~ pe,ICYKTOpOM, 3SKB'tiHBaeTC.ff DO 
, ··, :: :; .·~ ''~ ..... ·.~.r 1 • , . 

· DXOlOiYD MBrHCTpaJI:& liPf. TaKHM o6p.3.30M, MOlteT 6LtT:& O'tiHII\eH BeCb ra8, 

a~aTcM npKroToBJieHa pa6o-qaa cMec~. 

·Boo6~e ronopa, npuroToBJie~~e pa6o'tlei1 cMecH Mo~eT 6uTL ocy

::.lCCTMeHo O,ItHOBpeMeHHO, . eciJIH BBeCTH B 3Spa.Hee BaKYYMHPODa.HHb:e 6aJI· 
c 

.;'tom:. JtJJJt oqwneHHoro rasa H3BeCTIWe nopue M:HKponpHMeceid, a 3aTeM . 
awmt~HBST:b 011HIIteHHN}1 .ra3. .ztru:r ocymecTBJienm:r Tpe6yeMhlX ~03:HpOBOK 

MmqX>ilpEMeceii Ha J1PI' npe.I(YCMOTpeEO CDeiUmJI:bHOe yCTpO~CTBO C .1U3YMR 

~JmTpomn.nt 6aJIJIOHaMH, a ;lUISi KOH'I'poM 'tiHCTOTLt BXO.n;mitero H BhiXO.n;mll 
. . 

f 

ro ra3a -. KOHTpOJI:&HHe paspsi..ItHmGt. 
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I 

Ha pte .4 npRBe.n:eHa rpa.zCYHPOBO'tlaasi KpiiBasi paspsutHHKOB; no · ~ 

~'<:'2 JJ:OOlO onpe.n;e.nHT:& CTeDeH:& 'tlHCTOTbi HeOHa ( ':J %) B 9aBRCMMOCTH • r 
C:1 :J!CJOpa paspHJtHmta ( e .u.u) , DpH KOTOpOM DpoHCXO;IlH'r Dp060i1: npoMe- ; t 
l:]'r:tr.A e p8.3HOOTJ.n ftO'f8Hf.UIMOB IJteH'tf'O~B • l Kih MUOBM&nitnR.t1 a~b-: f 
:;.frlUt tU!CTOTU COOTBeTCTByeT DBCilOpTPr9HpOBaHHOMY H80HY "oco6o:ki" 

•ilCfO':ll fana.urux.RHCKOro 3aBO.D;a. 

., 
l-t 

Ill. CbYHKllMOH.A.TibHI:lE Y3Jru CHGTEMU 

I. llnapWopMa ypaBHOBemeHHRX rasro~:&gepoB - llYr 

D COCTaD nYI' {pHC • 5} BXO.IUIT .D;:BS ypaBHOBemeHHHX rasro~:&.I(epa 

x r2 , qempe ocynm:TeJ.Ui OI-t04, B:myyMmrv nacoc (HB) Tmia PBH-

20,. ll:J.li&T poTSMeTpOB (ny~:&T I) , ny.n:&T MaCJUtHblX npe.n:oxpaHHTeJiefr 

(:Jj;'ihT 2), ¥'/~ ~I(X J[Jf~aJln&Jl~ (~~~ .\I) t ny~:OT ROHT

~:O..'!hHt~ pa3psi.luilmOB (nyJI:&T 3) H .D;Be s~e:KTpRtieciGie ne'tiKH .IINI pere-

ncpruum ocynwTeJieii. 

}~i rasrOJI:O.D;ep 06'beMOM I N:
3 CH86:ateH KOHneBNMH BID\JliO'tlaTe

..'OO!.a ltiDI ynp&BJieHM KOMIIpeCCOpOM, a TaiOKe KOHTaKTB.MH ;II,l1R CHrHa-

.. "ta3aWut 06 aBapHHHOH CRTyarum, BO::IHHKaiOII{eft\ npH npe.D;eJt:&lillX TIOJIQ

XCHRHX KOJIDaxa rasroJI:&.n;epa. 

f&3rOJl;&.nep ri npe.D;Has~alleH AJUl c6opa rasa, BbiXo.zu:mtero R3 

KaMepLt, r2_ - JI,TIJi c6opa rasa, c6paoHBaeMoro H3 JioBymeK R a.I(cop6e

pon ITPr Up~ HX HaCb~eHHH KnH OCTaHOBKe npouecca OliHCTKH. ECJIH ~e 

011ltCTRa He npoR3BO.D;HTCH t BTOpOH · r.asrOJI:O.D;ep MOJKeT pa60TaT:O O.I(Ho-

npeMeHHO HJIH DOO'tlepe~O C nepBHM. 
! 
l 

~ ocymnTeJI:& npe.n;cTaBn&eT co6oii cTan:&Hoii cocy.n: lU'IJIHH.ItPR-l 
1 

"lecttoi WOPMH c J3HYTpeHHHM o6'DeMOM 4JI, sano~HeHIWM cwumareJieM. 

\1 
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~~ 
e . r r l(rtHCf}ru.t1UI OC~TeJUI IlpOHSBO,IOlTCJl DyTeM HarpeBaHH.R: ero )1.0 TeMIIe- l' 
i 

~=;~: ::~o ;Bn:::~=:::~::P:;:o:s::: c M:::e- I 
,.~,;rntti'X ~OBalUteM. ~ 

ltj.nLT I c poTaMeTpm.m: PTI-PT3 nosBOJIJteT OCY!JleCTBJIJIT:& KOHTPOJI:& I 
r.rcT\?Jt.a pa6o11ero rasa, nocTynBIOillero Hs 6aJIJIOHOB IIEB 11epea pe,eyR- , 

t(.ip • JtHanaSOB ROHTPOJIIq)YeMblX DpOTOKOB OT 5 ll.O 500 JlHTpOB B 'tlaC. 

fiyADT 2 c MacianNMH npeP.oxpaHHTeJIRMH MITI H MIT2 HCKnm'tlaeT oJiy-· 

'r~ npe,AeJIOB, 3a,ItaHHHX ypOBHRMH BaKYYMHOrO MaCJia. 

DyAhT 3 c·paa~HKSMH PI H P2 nosBOJlHeT oc~eCTBnnT:& KaK 

ntr;pepw:uw:l, TaR H nepHO)J.R'Iecm ROHTPOJI:& 'tlHCTOTbt rasa. BXOMIUero I 
1 DUXOJUmtero lt3 RaMepu. llpoTOR rasa 'tlepea paapsr.IUIIDU~ KOHTpOJIH- j 

p:.;eTCJt cooTBeTCTBYJOutHMH poTaMeTpa.MH PTI 'H PT2. Bee Y3JlLI I1YT CMOH- t 

TllpOBSHN Ba DOli,BHEHOi 11eTspeXKOJleCHOH TeJleitKe; <lloTorpag)M DJiaTC!>op- ~. 
! 

' 

t 
2 •. IJJiaT<})opMa MeM6paHHOI'O ROMIIpeccopa - ITiv1K 1·· 

B cocTaB IIMK ~O.IOIT MeM6paHHHi1 ROMIIpeccop MK-4 , 5/200 , 6JIOK ·. 

J.mCJi03antHTLI H nyJl:&T ynpaBJieHmt (pHC. 7) • Ma:KCHMaJI:&Hoe ,na.BJieHHe rasa , 

co3JtiDaeMoe KoMDpeccopoM 200 aTM., pa6o'tlee - P.O !50 aTM. Ha Bvxo-

~C RO~~e~copa YCTaHOBneHO cne~aJl:&HOe yoTpOHCTBO - OJIOK MaCJIO

:Jn::UtTU, cpa6aTLtBB.JOOtee npH noSIMeHe B aa:Katm:BaxxneM rase MacJia 

(pa3pyweMHeM.~M0paHLI) WUI BJiarH (DOJlHOe HaowteHHe ocynmTeJiei1 liYr). 

Ilpn cpa6a'l'HBBmm IM, npoHCXO)J.KT aBToMaTmeoKOB sanHpaHHe Bmco.na, 
v . ' 

lf'tJ%J:)qeBHe ROMIIpeccopa H no.zta'tla aBapdHoro oHrHa.na. ABToMaTIPiemwe 
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r.r~,._.tr.•-tCUUC KOMDpCCCOpa H CHrHaJl TpeBOrH IIpOH3BO,nfiTCJl Ta.IOKe H B 

1,~~ c.:tj"-tae, eCw'IH KOJlDaK rasrOJIL,Il;epa EaxO,Il;HTCSI B npe,Il;eJl:&HO KpaiiiHIDC, r'_ .. · 

r; : .. 1 ~--~~KUX (BBePxY HJIH. B~H3y) • .Ilmt ocytqecTDJieH:wt aTHX oneparum ~ 
I )!~ J;)+~t.'I'O JlllK cot5p1WA OXIM& :YfJPIU:UtlftM 0 OOO'rJUiJTO'I'I~al :AK~YAJu:~· 

. I 

g~a cmWH38Wie.£i. · ra.3a. 
JtNt 1lpeJ10TBpaJiteHHR: o6paTHOrO TOKMii BHX0,14HWC MarHCTpa.rmx 

::c>: yc-raaoBJie~ o6paTHHe KJianaHH. ~TorpEUf>:wi rrJia$pMH. npHBe,Il;eHa 

~;1 pac.a. 

3. II11ani>opMa 6ytpepm 6aJIJIOHOB - IIEB 

B cocTSB IIEB (pHc. 9) BXO.wiT ,Il;eM:TL IOO JIHTPOBNX 6aJIJIOHOB 

s.r-w. B8.RYYMHHV Hacoc - HB THIIa PBH-20 H nyJILT ynpSBJieHKFI. 

1JaKCHM8JlLHOe ,Il;aBJieHHe, Ha KOTOpoe paCC'tiHTaHbl 6aJIJIOHll, 200 

ant., pa6oqee -· I50 aTM. EamlOHbl o6'be,mmeHH B TpH rpynnbl no TpH 

,'jn,t..'tOlUl B K8J!UtOii. I\aJE,u;aH H3 rpyDD MOlteT 6b1TL IIOO"tlepe,nno HCIIOJIL

:JCDoaUa ,1t7IJl pa6o'«iero, 3arpJI3HeHHoro HJIH O'«iWiteHHoro rasa. C rroMonroro 

COOTDeTC'l'BymtHX BCHTWiei, paCIIOJIOJKCHHliX Ha nyJI:&Te H Hacoca rrpOH3-

OO.l'UJTCSJ. BSKyyMMHpOBaHHe JD06oro 6aJL1IOHa. WOTorpEUf>:wi liEB IIpHBe.n;eHa 

HA pac.ro. 
. . .. 

4. !IJia'l!P?pMa perenepa.wn1 rasa - IIPr 

I 
I 
\ 

B cocT~ 1IPI' (pHc. II) BXOMT· ACBYJIIKH JII H JI2, a.n;cop6epH 
1 

AI-A4, Ba}(.1yMHbli1 nacoc HB THIIa PBH-20 , nyJI:&T c pa3psmmm:B.MH ROHTpo-!. 
' I 

~ 
~ 

.ut DCTOTli ra3a, 6aJIJIOH ,It.1IJl O"tlmiteHHoro ra3a EI (4UJI, 150 aTM.), f 

61lJU!OH MH s~eBHoro rasa, EZ (40il, !50 aTM), ,liBa 6aJIJioHa .IWl ~ 
~ 

C)'XOrO 830T8.' B3 (2x40JI, 150 aTM.), ,I(Ba 6aJIJIOHa ,wiJl ,11;03HpOBRH MHRpe>;; 
If 

npm.teceA E4H B5 (2x5n. 150 aTM} ' TPH SJICKTpWieCKKe ne'tiKK ,M.ff pere- r 
I 
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~~.r.r'~~J!.:.t ra3a ~'IonymeK H ancop6epoB, 'I'PH neponJiaCTOBlDC ,nb:roapa .IVU1 

, J'..;'!.'\.:t.~~Hitft JtCBytteK H a,ncop6epOB ,KH,ItKHM a30TOM, a TalOKe ;nliCOKOBOJII>'l'.· .' 
.. ! 

~~·:. ~&e~r.ruaren ID-28 ,IJ;JUI no.na-cui HanpmKeH:wt Ha paapH.ZJ;Hm<H. . . . 
Jo&ylllOl a a.ncop6epH npe.ncTaBJI.moT co6o~ UHJIIDUJ;pKtiecKme cocy~1 1 

r 
n ~t~·£'UiCt£1CA CTMH, aHaJIOrHtiHb1e OOymHTeJISIM, YCTaHOBJieHHhtM Ha 

t ;;r::. nr:r:pewunl o6"»eM KruK.Itoro cocy.na - 4JI. Pa6o'lee .naBJieHHe B nmc . 

t!O nne. BHYTPH JIOBymeK ycTaHOBJieHH pBJU'IaTopa c paaBHToii IIOBepx 

~"'(fl:.D, BltyTPeHimii 06"»eM ancop6epOB 3aiiOJIHeH aKTRBHPOBaHHHM. yrJieWI., 

D ouaJUteHHHX D.ItKHM aaoTOM JIOBymKax npoHCXO.llHT BHMOpa.?IW.Bamie 

~f~.l/W'WX capon, a TaiOite OltW!teHHe OCHOBHlDC ~OIIOHeHTOB B03.I(yX8 IlpH 

~~i'X:.UCTCTDj'JJileM DOBWIIeHHH ;ItaBJieHHH :a HHX • 3TO ,naeT B03MOiKHOCT:b 

C(:j~4!CTr.n.stTL npe.zmapHTeJII>Hyl) O'lHCT:ey ;naJite CM:OHO 3arpsi3HeHHoro 

rUt\ (003,ztYXOM HJIH 830TP~.), KOTOpH~ DOCTynaeT DpH nepBOBa'tlaJI:bHOM 

lA.i0..1UCHmt KBMepH pa60'tiHM raaoM, 

Ka.K 110Ka38JIH HCDHTaHHH, KOaqxpKUHeHT O~HCTKH. OT KOMIIOHeHTOB 
<)Ito.,. 

!'<i~:Q'XU npH COOTBe'l'CTByrotltHX napUHaJI:&HbiX ;ItSBJieHHax B JIOBynii{e npH 

C1.Cl-'QC'l'it npOTOKa r-v 3 M
3 /'Cia~ COCT8BJIH9T BeJil{qmty, 6JIH3Icyl0 K IO 

(~l,CTOTS 'rasa DOBHDiaJiaC:& OT 30% ,no 3%). 11pH 3TOM 9Ml{OCT:b JIOB}1IlKH 

no 'no3~ OKOJIO I M3 • BnaronorJiomaeMocT:r:, JIOBymKK Taxxe saBHCHT 

Of :.CKOpoCTlt Dp0TOK8 rasa H COCTaBJJ.ReT BeJIKtiHHy, 6JU13KYJO K 200 MJl 

&e~ npu cKopocT:a: 3 M3/'tlac.· B·~oBymKax npomcxo.n;HT Taxxe y~aJieHHe 

l!lll:ponpm.recell, BBO,IUIMHX B raa • EoJiee rJiy6oKSll o'IHCTKS ocnoBnoro I 
JftlJlOJUIHTeJIJI KaMepH npoHCXO,IUiT B a,ncop6epax C aKTHBHpOB8HliWvl yrJieM l 
Ar -2. nonepxnocT:o KOToporo paaBH~a .no lioo Nf /-qac. llponecc an; cop- [ 

r 
6KpOOOHKR: MOJteT DpoH3BO.ltHTCJi DpH KOMHaTHOi TeMDepaType, O,l~HaKO, 

a4COp6nHO~Ba CDOC06HOCT~ DpH STOM MaHa H nor~O~~aa CDOC06HOCT:b 
!. 
1 

I 
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;t .. ;t::l;;-o o.:copdepa cocTSBJIJieT 15-20 JIHTpon nos,eyxa, 'ITO, noo6me ro 

1~.:·~1f. jUTU})S.B HSJimme 'tieTupex ancop6epon, MoxeT o6ecne'tiHT:& otiHc 

•:s· rUl npn He6oJI.omoM HaTeRBHlm aos.zr.yxa B Ra.Mepy. 

~ijlJC OXJUIJIC,,UtJMHH &.noopd~pa lUf.1.UtHM &IO~OM ero fi0%'J10lltwoutM OIIO

.:eeC~~OC'f!J pe3KO B03pacTaeT, ,'ltOCTKrast ~50-200 JIHTpon nos.nyxa 19 'IO. 

rJJ~~W oqucTRH 3aBHCHT OT CROpOCTH npOTORa, ~eHRff rasa B ~

~fl.:<epe, .a TBJOie 'tiHOTOTH n~cTynat>~ero sarp.flsHeHHoro rasa. MaxcH

.ua.anru~ ~CTOTa O'timtteHHoro rasa ·He xyxe HeOHa "oco6oii 'tiHCTOTH", 

!1;~ ypoBHe aarpsmHeHHSt BXO,'l(Horo :rasa 0.3% H 'tiHCTOTe DHXO.n;Horo ra. 
. . . 

,. llC xyz~ O.OI% npoHsBO.ItHTeJI:&HO·~T.D I1PI' (I JIOByiURa, 2 a,n;cop6epa) 

ltl t.~enee :2;13 /qac. 

KoJIK'ICCTBO raaa ·v;, , ROTOpoe MOJiteT 6HT:& norJIOIIteHO B a,II;COJ 

~~pe, coJXep.zat~teM G r yrJIH., onpe.n;eJIH.eTCJI H3 <l>oPMYJI:or 

- GV~ - y- Y, 

rJe \f~ - ROJIH'tleCTBO a.n;cop6MpyeMoro BemecTBa B rasonoH cMec:a 

s .urrpax~ . norJiomaeMoe Ir yrJIH. B :;>a60'tiHX ycJIOBKRX). 

~ - ROHUeKtpauHH a.n;copdxpyeMOro ROMDOHeHTa B O'tiMIJ.taeMOM 

raae (% B' o6'.LeMe). 

Y~ - MHHBMaJI:&Hast ROHUeHTPSUHH a,n;cop6:apyeMoro nemeCTBa Ha 

Euxo~e·ancop6epa (% B o6'.LeMe). 

3Ha'tieH:wt V- onpe,'lteJ.LfiiOTCJI HS COCTDeTCTBymtHX HSOTepM a.n;

COp6IUm.- ·.lt1.ui npHMepa, Ha pHC.I2 llpHBO,ItR:TCSI H30TepMH a,n;cop6~ 
8RTRBHpOBSHHOM yrJie /IO/ • 

I 
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~~<:c':'aHOMeHlle DOrJIOTHTeJI:&HUX CBOHCTB a,ncop6epa, TIOCJie ero 

,; t~~~~m111 , ocyt:leCTDJLfleTcs: narpeBB:HHeM ero ;n;o TeMIIepaTyphl 200-300° c 
, ~ 

I .~CC .. 'tt1U'nnm& .M~eJl:&mtM Bal\YYMHPOBa.HBeM ( 2 'tlaca) • ~ 
CAfJO'tT OTMeTHTlt, 'tiTO B JlOBfWRaJC. H ~00p6epax npH TeMIJepa- t 

f.i~'~ :a:.;ux.oro 830T8 lrl ,ttaB1leHlm 150 8TM. HaKaiiJIHBaeTCSI 3H8'UiTeJI:bH8Si 

JJfiv:~.ca raJa { 3 M3 B KaJUtOM cocy;n;e, s;n;ec:& mvteeTCH IVBHAY aTMOc-

~ 

~ 
I 
(" 
t:" 

l 

• ~.'f 

~~~";~1.;;e JtB,Memte B RoMHaTHan TeMTiepaTypa). IToaTOMY ue,n;onycTmJio npe- ~ 

~1>t~<aTif npouecc Ot~HCTKH nepe:rq>ll1'i'HeM neaT:wr~li cocy;n;oB ua MHTeJI:r,uoe . ~~ 
. lO 

t~::;O''!QI (6oJlee I5-20 MHH.} DOCJle C'DeMa ;u,apOB C !tH)I.KKM a30TOM, T .K. 
' . 

. :t':iil'!..teNJe rasa noBSIIIaeTCJi cBepx ;n;onyc~l'WVIoro. JI;m npe;n;oTBpa.memm: 

,.1:.a;dnol CHTYSI.tHH DPH CJIY'JafuiOM DOBHUieHRH )I.aBJieH:rrm: Ha K~OM 
. . 

e~;;t:.JAC ycta.HoBJieH npe;n;oxpa.u:aTeJI:&HHii :vtanal-t, aHaJiorliNHt1li KJianaey 

tl~o;cn cryneim ROMDpeccopa MK-4 ,5/200. TeM He MeHee, .IVUI HCKJIIO'tie- 1 
t 

~.L'I1 notep» ocHOBHoro HaDOJIHHTeJlfi noc.ne Hacwneu:rrm: a.ncop6epa JI:vr6o I 

·;::: ~::'K11attHR nponecca O'tiHCTKH, CJie,u,yeT cna'tlaJia D . TeqeHHe HeKOToporo 

.r;:~emt ( !,5-2 t~aca) DpO,ItOJUta.T:& BHDYCKaT:& ras B 6aJIJIOHb1 C O'tJR

~~:UJUDA rasoM .tto Tex nop, noxa t~HcToTa rasa ;n;ocTaTot~Ha .l(JLH pa6oTH, 

'i':O r.onrpo;mpyeTcst c noMotn:&D nyJI:J;Ta c paspst)I.HmtaMH, a saT eM c6pa- I 
tUMTL raa B rasroJI:&;n;ep ,1JJLfi nonTopao:a. OllHCTKH BDJIOT:& ;n;o aTMOC(~ep- I 

. I 

~ ' 

ttoro .naMemm. · lloCJie CWIDilHst ;n;:oapa pp:a aTMoccpepHOM ;n;aBJieHHH n a.n-
ccpdepe eme ueROTppoe npeMSI ·(30-40Mlm.) MIS Hero npo.JlOJDKaeT nocT:y- 1 

nn1'L cpa.BHKTeJI:&Ho t~HCTHii ra3 ( IOO JI) , a saT eM -HacTynaeT pe3Koe 

cro yxyJJJBemie, CHrHaJIH3HpYDitee o6 Oltomanmr npouecca oT6opa oc-
.fJ 

uonaoro · aanoJIHHTeJIJi. 

Ea.n.noaw BI H E2 (pHc .II) npe.I(y•;}MOTpeHbl B cocTane IIPr .n;JIR 

ll03!o!OXI!OCTII: .;6HCTpOII: ocTmroB~ npone•JCa, ,O'Il!CTKII:. · !Ipi'l Cl!liTi'li'l .zu,roapo4 
c DJtKHM asoTOM . c JIOByDIRH H a,n;cop6epoB Momro coe}UfHHT:& roc o6'be- 1 

• .fl • ~ 

MW C 06'heM8MH COCy,ttOB, TeM CSMUM Dpe,ttOTDpantasi DOTepH OCHOBHOro 
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lH'UtOJUmTEWi • 

~ yMeHDmeHHR pacxo~a ~oro asoTa BHBO~e Tpy6onpono~ 

AOByMeK H ancop~epoB BYDOAHeHH B BHAe 3MeeBHKOBOro peKYUepaTHBHOrO 

't~UA0041Mtmt1idea • 

l;!.t ~~~.1\0TBpBIIteH:wt o6paTHOrO TOKa rasa Ha BXO,ItHOH M B:WCO,I(HOH 

.:&etj::8JU\X IIPI' yCTSHOBJlelW 06paTHt;e MaTISHbt. 
i 
l 

~nriWnnBKS pas~OB npOH3BO~TCR ~g ~OM pa6o~eH CMeCHl 
·~nl:'"' j 

' M;ttl .. UJlOCTH DyTeM DOCJie~OnSTeJI:&HOrO "pa368.BJleHHSI" Sa.lla.HHOrO 

l(<;; .. ~.ri6CTB8 :003.ztYXa liHCTOH CMeCl>IO B Tpe6yeMOH nponopmm. TaK:HM Ite 
\ 

1,).:~;,~430.. MODO nocTpOH'l'l> rpa.zr.yHpoBo~JWe xpnbte .n;JIJt pa6o'lero rasa, 

t.t':;{epza:nero s~ammi1 npoueHT MHiq>ortpHMecei1. 

TEXI00\0-3KOHOMWffiCK11E XAP AKTEPHCTHKH 

t. 3unac pa6oliero rasa B cHcTeMe: Mn.KcEMa.n:bimft , 
HOMIDiaJI.BHbtr 

2. Hpoit3DO.IUtTeJI:&HOCT:b JiUicTeMH npH I% sarpasHeH-
nocTR OCHOBHOrO HanOJIHHT.eJI.fi BOS;ll;yXOM H ~HCTOTe 3 o~~~eaHoro rasa O.OI% He MeHee I M /'lac 

q . • ' ' ' ,. 
3. IfpoU3DO,ItHTeJI:&HOCTl> KOMIIpeccopa: MaKCHMaJI:bHasi J 4, 5st'!S /'laC 

HDMlnt8JlbH8Sl (c yqeTOM OCytUHTeJieki) 3 M /'laC 

· 4. f)a:ocT:o ypanHoBeweHHmc rasroJI:o~epon ' . . 
2xi M3 

f . ·• 

5. n.u~.ronorJiomaeMOCT:& ocynmTeJie~ He MeHee 4xiOO MJI DO ):(hi 

G. mtaronorJiomaeMocT:o Jionymex He MeHee 2x200 MJI BO.I(bl 
,, 

7. EMK9cT:o JIOBymeK no nos~ npH TeMUepaTYPe 
~oro asoTa H ~eHHH I50.aTM 2xi Ms . . 

I, 

8. KOJIIAeCTBO norJIOUlaeMoro noama B a.n;cop6epax 
ne·MeHee 4xl50Jr 

9. ~e~ B cmc~eMe He doJiee I50 aTM. 
' 

i 
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,; !. -r ''H!'ie-t~r onpe.ne.nemm cTeneHH 'IP!CTOTH rasa 
• "' : : !N~'J ;uxa D noMOIItDIO pasps.zumxa He xyze 

n :,•.1 ~ xr ~ ~oro asoTa .IWI OXJI~eHM O.ItHOit 
,.,.,.. • ·~,,.;_. itJUt MOOJ:teili'A ·. · 

., . 
!J. z:t·~·\Ol cx:.ax.IleHIDI 

~ .-. r'l.v:xo.:t mutKoro asoTa B peJIWMe O'IHCTKH 
(":~;}1..::1 .. tcDymKS. a .ItBa ~cop6epa) · 

f.:;. • 1~ ...,'Mil: pereaepawm JIOBytiiRH HJIH 3,I(COpc5epa 

! ~. ?acX('J\ BOJOl Ha OXJirutrJJ:eHHe KOMIIpeccopa He 
~;i:Ut'H'! 

:~. ?acxo;: ~.neKTpoaHepro He 6oJiee 

%:15. r~~rtpt OCHOBHOrO HanOJIHHTeJIJI DpH O,ItHOM 
tltF ... 10 pereHepanHH He c5oJiee 

I i. C~c.'tYL1~ nepcoHaJI 

;·o. Ct¢Jt\!OCTb ot~:mneHHoro rasa c5e3 yt~eTa 
· ctcW.!OCTH .pa3p800TKH CHCTeMl:JI H aMOpTH

;.till.UtOlUUlX pacxo.rtoB He 6oJiee 

.. 

{Ht'Oua Ea.nammomcKoro KHCJiopo,ItHoro s-.rta 
Oel yqera TpaacnopTHHX pacxo.rtoB) 

IO% 

IO JL/qac 

6 'lac. 

IO JI/MHH. 

IO KBT/t~ac 

I% 
2'1eJI/cMeHy 

2 KOD/JI 

_ 38 KOD/Jl 

I. Paapa6oTB.Ua.l:t3rOToBJieHa H HcnaTaaa CHcTeMa rasoo6ecneqea:wr 

tlt)l'!.~,il 60Jltmoro OO'.beMa paOO'IHM rasOM, DO,IUl;epxa.Ime DOCTOJIHCTBa ero 

cc•:tana B ~epe nyTeM coa.rtaHWI npo·roKa qepes KaMepy, c6op sar

;:tJnea.noro raxa B 6aJIJIOHH DO.It ,ItaB1It9HHeM .ItO 150 aTM. H KaK O.D;HO

!t~Ul!YJ) 0 Dpo.IJYBOM RaMepa, TaK H :;>as,I(eJI:&Hyro Otm:CTKY sarpHSHeH

hOro rasa 0~ KOMDOBeHTOB BOS.I(y.Xa ~0 Tpe6yeMoro ypOBHH qmcTOT~, 

~o1op~ onpe~enaeTca· c noMo~bD raaopaapa.ItHo~ gqeii<H • 
• 

·i ), 

I 
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l. CJctCloUl BCDOJI'LSOBBJiaC:& npH paCSoTe CO CTpBMepHOft RaMepoti 

f'lt, -'r~ ;{C .ln. C:~lS-200 • 
3. B CltCT~e npe.nyCMOTpeHO BBe,D;eHHe ROHTpOJmpyeMHX npHMeceii 

• f~:~ft· _J'060'181'0 J'&IA DJTiM np9~BT&AHOI'O &QMQQQ, 

9 "'~emte aBTOPH BHPaJKaJ)T 6Jraro,D;apHOCTI> A.M.Ea.7:ut:m1Y, 

w .. r .. V~tep~By, I.C.TaKHCSae.By, H.~.l1a.BJioBy, H.A.Camuzy, S.O.OKo-1 

•~'~1• B.A.CBZPBJtOBY, D.A.CycoBy sa no,IUI;epny paCSoTu, C.A.KpacHoBy\ 

J .. 11.la.Jl."''po.ttHeft\V', T.JI.HMaHCSexoBy, JI.r .MaRa.poBy, BHecmmc CSoJ!bmoii 

a:~ I paspaOOTRY, HSrOTOBJieHHe H HBJia,nlty CHCTeMU Ha pasJIHl.!Hl:lX 

r.t\.rJU pa6oTU. B.C.I'pHropantemto, B.K.l\ypJiTHHROBY, A.B.CaCSaeBy, 

if.,,.t:fpc01J1, OCYJI{6C'rl3l'miiiBX HSrOTOBJieHMe CHCTe~. B.H.PyCS~OBY H 

~.!.POrnROBY 38 HSrOTOBJieHHe H MOHTaE OT,D;enl>HHX ys~OB. 

C.£.:~. r.B.I\ymeBKo, A.r.RoMapOBOA, r.H.O~efhnmy' 

il.l. ~~BY, npoBe,DJDBX ltOHC'l'pYBpoBB.HHe HeitOTOpUX ys~OB CHCTeMS.i 

lt. lf.~ODY sa DOMOIIlD npx O'l'padoTRe Te:nmt~ecxoro sa.namm Ha 

a.:~op(Sepu • 

• I! 
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j .:~~ .13. ){30'l'e!l'•tl1 aztCOp6tnm S30Ta Ha llKTHBHpOBa.HHOM yrJie · I 
..• t4. fp~UR 3aBRCHMOC'l'H KOHUeHTp8.1.\ml B03.n;yxa (aaoTa, yrJiei\HCJIO-~ I 

ro ra3a). y (%) B KaMepe oT nponYDteHHoro rasa {B o6'be- 1 ! I 
wax KaMepN). l 
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PMc. I3. HsoTepMll a.ncop6URM a oTa Ha aKTMmrpoBaHHOM yrJie. 



. 
6 0 

- \ 
5 \ 

\ 

55 

50 

4 

\ 

\ 
\ 

35 

3D 

25 

1\ 
\ 

20 

IS 

5 ""' "' ""- '-..... ---
tO 

0 o.s 1,5 2 2,5 3 3,5 4 4,5 5 

PHc. I4. I'pa!Pmt 3a.B ""cHMOCTH KOHUeHTpa:UI-IH B03.IIYXa (a3oTa, 

yrJieKHcJioro ra3a) ( %) B KaM.epe oT rrpoueHTHoro 

ra3a (B o6~eMax KaMepu ) . 


