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BBEJI.EHMEj 
Oc06eHHOCTtl CtlCTeMH rasoo6eCrreQeHHH CTpHMepHOH KaMepu/I / , pa60

TaIOmeM B pe~HMe ~eTeKTOpa C yrrpaBRHeMW~ TennOBUMM neHTpaMH, B cy
\ 

meCTBeHHOM Mepe orrpe~e~eTCH TeM, qTO KaMepa,C O~HOH CTOPOHH,~O~Ha 

pa60TaTb KaK ~eTeKTOp 3ap~eHHHX qaCT~, a C ~pyroM CTOpOHH, KaK 

MHlIleHb noaumenaoro ~aBJIeHHH /5 aTM/ • .Il.JLq YMeHblIlemrn BeJlliqtlH norrpaaox, 
CBfl3aHHhlX C YBe.mrqeHtleM nonananaa qaCTIDJ; HaCTeHICtl EaMepbI, ncooxo
AMMO MMeTb CT8HKH KaMepbI ~OCTaTOqHO ~OHKHMM~ ltaK ~~ BXo~mHX, TaK tl 

)ljJlH BWCOAffiIlllX qacTml;.ilcxo,D;! RS -roro ,qTO KaMepa npennaaaaxaerca ,iJ,JI.H 

perRCTpantlR M~08HeprRqHhlX qaCT~, I~e~c~aTpRBaeTCR pasMemeHHe 60

IWBhlX CI..IJlHT~MOHHhIX Cq-eTqMKOB rpar-repa 2/ tl KaMep, paoorannax B 

crc-pe~e BHYTptl 060JIoqK11:, BHrrOJIHeHlw}i tlS Hepll'.aBeJOmeli CTUJll:I. B xa
Mepe rrpe~CMaTptlBaeTCR:pM OT,n;eJIDHhlX 06'l>eMOB, TaKUX KaK: uearpaasnaa 
perMCTptlpYIDmaa qaCTb, K&~epa-MMlIleHb, BH&ruIHll HSOJItlpYIDmHn 06~eM, 

06~eM nonaonmuero ~~epa OT reaeparopa tlMIryJIbCHra: "HarrpmKeHMH /TIlli/, 
06~eM rrporrop~OH~bHhIX KaMep, ~6~eM BHelIlHero JIasepa, HMeromero pas

PMnyIO KaMepy tl pa3J)MHHK,11 ecza yqeCTb, qT'O KaMepa ~oJIJKHa paoorars 

"r • He C qtlCTHM11 raaaan , a C raaomacr CMccmm:, COJT,ep.lKnll.\11MH MaJIlIe npzzecn , 
a raxxe .nonycxa'rs IU1pr<yJIm.J;HIO rasa xepea paooxne 06~eMH, TO aro .ne.naer 
CVIcTeMy .n;OBOJIbHO MHOr()(~YHKlJ;}iOHClJIbHOf1 VI ~OCTaTOqHO CJIOlKHOM. 

AillIAPATYPA 

Ha pMC. I noxasaa 06ll.\.Itl1 paapes CTpV!.l~eplIOi1 lcuMephl 11 CXeMc'lT11qeCKVI 

rrpaaeneu .naaep C ero ~ByrvuI 06~eMa.M11 HalIOJIHemm. 06um:li 06~eM 060JIOqKH 

HS HeplltaBelome.i1 CTaJIH COCTaBRHeT OIWJIO 600 .TI /BKJIIOqaR WH,IJ;ep/, 06~eM 

lIleCTVI KaMep Tptlrrepa, pa60TaIOmHX B Crc-pe~KMe, COCTaBJIHeT 4,5 JI. Bce 

yxaaaaaue 06~eMhl IrnTaIOTCR OT ormcannoa HI1;,{e czcreau HarrOJIHeHJ1R 11 

:3IXlKyawrn raa OB • 

.IiJrR asaxyamra ra30B Mhl MCrrOJIb3yeM nse OT.n;eJII,HbIe ~opBaKYYMHHe .i'IH

HHM: MOLUHHH aacoc 06men JiliHHH "<1>" YCTalIOBKH JIlliI 06CJIyJlUmaeT BHellIHHH 

R .npyrae BcrrOMoraTeJIbHhle 06~eMH I a CneUl1aJlhHID1 He60JIblllOM ~OPBaICYYMHbIH 

Hacoc 06CJIylKMBaeT ueHTpaJIbHYIO qaCTb ,Ka.Mepu. ]jIB pa60Thl KaMepU C Re 

npenycxorpea raxxe ~OrrOJIHHTeJIbHIDi CPOpBaIcyyMHlli1 nacoc , paoorasmaa na 
ueHTpaJIbnyID qaCTb KaMepH • 
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PHc.I.	 Pa3pe3 laiMepH no BepTMKaJlnHOfi OCH. 

I .; KaMepa-MillIIeHb, 

2 - DHennllti1: OO'heM KaMepH, 

3 - OO'heM 'cll~epa I'l1H, 

4 - OO'f>eM rrpcnopuaoaansmzx KaMep ) 

5 - OO'heM zasepnoa TpyOKll, 

6 - OO'heM pa3P~HKa JIa3epa. 

CUCTeMa rasoBoro ooecne~eHKfl nocTpoeHa us Tpex OCHOBHIiX O~OKOB: 

I - O~OK , no,n:rOTOBKH CMeCH aa He,n:eWULU1THIiX rasax /H2' .I\:2. He4 • 
CH,v. B CHCTeMe npe.n:ycMoTpeH O~OK ,n:OSHpODKll CH4 H S~ ,IJ,.IDI 

peryzapoaaaaa BpeMeHlIo naMflTH KaMepH; 
2 - BTOPaR CHCTeMa nO~OTOBKH npe.JI:Ha3Ha~eHa Cne~HaJInHO ,IJ,.IDI pa~ 

2 

III 

OOTH C He3 11 conepan r B ceoe SillJrKHYTYIO CI1CTer-w IJ.HPKY~RUI1I1 l1 xpaaeaaa 

.n:eclll1I.(ll:TIlOr O r asa He3 
j 

3 - .n:~ ooeCneqeHRR .n:e~KaTH OM onepaURI1 HanOJllieHI1R Cl1CTeMH C tlliOrill~1 

OO'beMaMl1, ROTopHe rrpe.n:cT8BlIHIOT COOOH ItDMMeKC KaMepH. npenycaorpeaa 
HeOOJInlllafI onepauaoaaaa CHCTeMa. aa ltO'fOPOH cocpe.ncr oaeas HaI1BaJKHetillIl1e 
opr aaa HanO~ eHI1R H KOHTpOAA npa Hano~ eHHH YCTaIlOBIm. 3TO RBJUIeTCR 
ocooeano BaJltHblM. T. R. BHYTpeHHiUl - paooxaa qaCTn KaMephl HMeeT TOHR}Ie 
Ma11JIapOBl1e CTeHInl, TOJIIJUlliOR He ccaee 0 )2 MM. BepXHIDI H HIDKIlAA Kphll1lKll 
KaMepl1 IIpe.nCTal3JIRlOT COOOM OnTl1qeCKOe CTeKJIO TOJIlUJ-IHOM I 5 MM . ECJm 
yqecTb K 'r oMy lite I qTO xaxepa c~eHBa eTCR aa CMaSlce PaMSaR / ,nJIR ooec
rrexenaa y,n:06CTBa npa paaoopne/', TO :lTO noxaausaer , 'ITO .n:OrryCTHMIJ:ti 
rrepena.n: .n:aaneHRfi COCTaBJUIeT He 60JI8e I5 MM.pT.CT., npl1qeM .n:aBn8Hl1e 
B OCHOBHOM ,IlOJDKHO 6blTn HarrpaBneHO C BHel1lHeR CTOpOHhl 11 HH B RoeM CJIy
xae He ,n:OCTHraTn HYJIeBOM OTMeTKll. BeJIHql1Ha oomeR narpyaxa sa KaMepy 
OKaShlBaeTCR ,n:OBOJInHO 3HaqHTe~bHOH- 50 IU'. noaroay se e onepauza na 
yCTaHoBRe ,n:OJDKHIl rrpOHSBO.JI:l1TbCR C nepena,n:OM He 60JIee 5 MM OTHOCl1T e~nHO 

,n:onycTHMOr O nepena,n:a I5 MM 113BHe. 
~ 06eClle~eHI1R oesonaCHOM paOOTU KaMepU , HaMil OunH C03,n:aHU .n:ne 

no,n:rOTOBHTeJILHlle CHCT8MH, B ltOTOpliX rOToBRTCR CMeCl1 Heooxo,n:VMoro 
COCTana IIpH HYlKHOM ,n:aBlIeHHl1. CxeMa nepBoH nOJlrOTOBl1T e~nHO iJ: Cl1CTeMlJ: 

nOKasalla lIa pHc.2. 

PHc.2. CxeMa CHCTeMH no.nrOTOBI'11 raSOBUX CMeC8M. 
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3Ta "cX8Ma COOpaHa Ba BeHTn.JUIX, norryCl\.aI01l1llX paooTy npM ,Il,aBJI8HUM 60JIee 

5 arx, M3 Tpy60K, I1SrOTOBJI8HHbIX VIS HepJltaBeIOlU8:t1: craxa , 

A30T, HCnOJlbsyeMbrM B Ka'IeCTB8 1130JIMpYWm8ro r-asa BO BH811IH811 000

JIO'IKe, CJI8,nyeT B orrepaIJ;MOHHyIO cncreey IIpHMO 113 6aJIJIOHOB, pa3M8m8HHHX 

na 9CTaKa,ILe BHe 3,ILaHHR yCIWPliIT8JUI. 

CUCT8Ma HMe8T cneunam.uue 6EW1JIOHbI, B IWTOphIX rro)..(rOTaBJrnBa8TCH III' 

xpaIDITCR pa60'IaR CM8Ch. C rrOMOlllLIO )..(03MpY10mell CMCT8MbI B 6a.JIJIOHH BBO

,IlJfTCH ,TI,06aBKa B BMn8 napes sonu aa yposne 0,1%, a TaI0K.e ,IL06aBI<fl Me

TaHa, sapsapyexas npu paoore C reJIH8M OT 1% ,ILO 30%. ).Wm 3T01'O B CMC

TeMe HanOJIHemUI n:penycMoTpeHbI COOTB8TcTByroll\I1e MaHoMeTpH. Ha onepa-: 
wroHHbrn rryJIhT, 'trep8S peAYKTOp, irocrynaer ras S FE., BBOJI;illvibili B llJM,ILep

HYIO -racrr, KaM8pll. [/!cnOJlb30BamI8 at-oro ClfJIbHO 3JIeKTpOOTpnuaT8JIbHOrO 

ra3a C BUCOKI1M np06HBHllM BanpfDK8HMeM H800XO;n,Mt"vI0 ,lI,.JIH xopollIeH M30JUIu:Mll 

B clm,ILepHoH JImmM. KOHCTpyICUll.FI I\.aMepbI TaKOBa, 'ITO nepert HanOJIH8HM8M 

~H.nepHoll 'tlaCTM rrpOM3BO.uMTCH 8e 3BaKyaullH, naBJI8HM8 rrpM 3TOM )..(OCTll

raer IO-2 rvIM pr , CT., IIpMqeM Hll;';{HIDf rrpene,n OTHOCHTCH IC U8HTPaJIbHOt! .

paooxen xacra KaM8phl. 
3

Pa60'IM8 CM8CH, conepxauze II8 , jo,rO'raBJrnBaIOTCH Cn8W1aJIhHOH czc

TeMOH, MCnOJIh30BaBillcticJI Hill/1M paaee 3 . C~~CT8Ma CO)~eRiKMT3aMKHYTbIM 
cIJopBaIcYYMHbd1: nacoc IIIUr-21 BHYTpeHH8~i I.J;YIPICY.JI.ffiJ,MJil H8°', HeOOJIhlIlOH 

IWMnpeccop H lI,opBaKyyrJIHbIll nacoc ,T\JIR; npennapnre.m.not; 0'Il1CTKH BHyTpClI
8Hero OO'beMa KaMepbl. CMCCh, COCTaBJICHHaR Ha OCHOB8 H8 C COOTB8TCT

BYJOU\MMH .n.oOaBKaMl1 ICEr M8II8e 1%; H20 '" 0,1%1, rrocTY!Ia8T B Orrepal(l10HHYJO 

CMCT8MY VI .I\aJI8e B ICa"v1epy. Ilpn 3BaKYal~MH CM8CH C He 3 HS KaMepU npc

H3BO.n.HTCll ee OOpaTlIaH O'IHCTKa Crre1~VIaJIhnbIMH aSO'l'HblMlf JIOBylllKaMH. H r'aa 

COpaCllBaeTCR B el\ffi.OCTb ,ILM xpanenaa rrpH .n,aBJIeHMH HMJKe aTMoclIlepHoro. 

I1cIIOJIh30BaHn8 mnueormoanaok IWllCTPYl\.I.J;1Hl: Karv'l:8phI C pa3.n.8.JlhHilMH BnyT

periHHM II HapyJKHbIMll OO'heMaMH rrOSBOJIJIeT ooecnesar s JIyquryID coxpaaaocn, 

noporocromnero rasa Heo. 
I'as OBbIe CM8Cl't, rro.rr.rOTOBJI8HHbl8 B 3TvIX )~BYX CMCT8Max. 1I00'Iep8,1J,H0 

nocrynanr IB samlCllMOC'l'1! OT TI1:I1a 8ICCII8pllM8HTai B rJIaBHyJo onepairaou

HyIO CHCTeMY Iprrc. 31, clIa6.;K8HHYIO. TaR JK8 KaR 11 CHCT8Ma. pnOOT<:l.IOUlaJI C 

H8~3, CVIJIhepOHHbIMH BeHTHJI5Il'J1H C romcoi; peryJmpOBIWM no)..(a'tIJ1 rasa. Onepa
naonuaa CMCTeMa cozrepxar 13 ceoe OCHOBlIOH MaHoMcTp lOB - oopaanoaun 

MaHoMeTp/, YKa3I.maIOlflMM ,Il,ClD.T18HH8 BO nnyrpenneu 06'h8Me. a TClK;KC TpM 

.uWWi8p8Hu.vraJIbHWC MalIoM8Tpa I m\l/. HOIca3blBflIOUU'IX paanocr-s .lJ:aI3JIemlli 

MeJlUJY ueHTpaJIbHo}1 KclMepoH, BllelliHMM OO'beMOM, 06'bCf.:OM [DuJ~epHoH JIIIHl1H 

II OO'b8MOM nponopuaonam.nux rcanep. TO'tIHOCTb OTC'I8Ta nepcnana ,n,aBJI8HHR: 

COCTaBJIJIeT :2 !'/11-!1· pr , CT. ]l,.Jur JIH.KBM.n.aUMU aBapHMHbIX C}!TyauHM CIiYCTeMa 

1fMeeT TpM: BeHTI-iJIH, n03BO.J'lmOl~IX' C006llU'lTh nee OT,11,eJIhHHe 06'beMH M8;K)ly 

COOOH. ,Il.Jm ooecnexeaaa COOTB8TC'l'BY10I1l8fr oeaonacnocrn npenycnarpaaa

He+CH4 
...----------@ -
r 8 

He+CH4 
.~ 

1 ·At.rJi
.' 

~~ .: 4 J~l f~cb/CrC
Ht-3~ - ~QCCMecbM 
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8 

PUC. 3. Cxeua r.lIaBHoH onepanaonaon CMCTeMLi. 

e rcn upoaomrn, uanonnenne yCTaHoBKH C ,Il,OCT lC;C8mWM 06l!~8rO ,naI3JIemm no 

aSOTy 5 .aTM BO scex OO'beMaX C uO'cJIe;'l,JIOU\YUvl BbiTeCIl8HI18M ero VIS ooseaa 

BHyTpeIIHell KaJA8PU M rrponopnxonansnux ImMep cooTneTCTrll\HMM. padO'IIDvrn 
4CM8CHMH. OrrepaUHOHHaH CHCTer..1a HMe8T neoo.TIblllOj,i ()JIOl/ , B KOTOpblli 

BXO,UJIT: HaGOe IIII, aSOTHM .nonyunca /rIll If uponopuaonansaua CqeTqHK 

lei. 3TOT OJIOK IIOSBOJIH8T npOBO,UHTh BHyTpeHHlOlO ll.MpKyJIHUmo ra3a qepes 

KaMepy-MHllIeHh M rrO,II.JI,8plKH.BaTh M KOHTpOJI:vrpODaTh UOCTORHCTBO COCTaBa 

paOO'Iero rasa. 

I~ 00eCrre'I8HHH pa60'Ieil CMeChlO KillAep erc D CHCT8M8 rrpe~CMaTpH

BamCR .uOSMPYIDlllHe yqaCTKM, rr03BOJIRlO1J.~He COCTaBlfTh paooxy» '.::MeCL na 

OCHOBe At" M CO2 C ,U06aBlcoil MeTlfJIaJUL 

Pa60qaH Kc'lMepa .naaepa SaIIOJIHHeTCH aSOTOM rrpa ,lJ,aBJI8HHH OKOJIO 40 MM 

pr , CT. M xepea STy KaMepy oCY1l\eCBJUl8TCJI npOTOK raaa co CKOpOCTLIO 

80 CM'J/c : KaMepa paapannuxa .nasepa SanOJIIUIeTCJI aSOTOM 3nUSO,UHj8Clill 

.uo 2 aTM, QTO o()eCne'IHBaeT ,UOCTaTO'IHO yCTOll'IHBylO pa60Ty ~a38pa 51. 
B naHIIOi1 CHCTeMe raxse npoaanonarcn nurauae paapanaoa KaMepU r11H 

l.n:aBJI8HVIe OKO~O 2 aTM/, rrO,UaJOll\8rO uMnyJIbCHbIii IIOT8HI.J;Han: Ha 'dJIeKTpO,Il,hl 

xaxepu, 

1 B HaCTomue8 BpeMH. orrHcaHHM CMCTeMa HCrrOJIbsyeTcH B SKCnepHM8HTaX 

IIpM paoore co cTpIDv1epHoH KaNlepoH C yIlpawmeMbIMH T8IIJIOBUMH ueHTp8.Ml1.] Ha pMC. 4 noxaaanu THIIWIHH8 rIJoTOrp8.£.~HH, rrOJIYq8IUIUe na CTp:HMepHOH, \ 
KaMepe npM paSJIH'IHhlX cocTanax ra30BoH cMec~, HarrOJIHHrnuell Kro~epy. 

4 5 



l,
 
:t 

CHl1MKH C.llGJIaHhI npn paanasnux sanepsxax rom 11MIlYJl:bCa r Wl , TaK 11 ! 

l1MrryJlhCa JlaS8pa . ..I 
\ 

:1; 

... 

a	 B ro 
I .', 

PRc . 4 . ¢lOT or pailllm Tpe KOB aneropoaa . 

a - 2 % MeTaHa; 6 - 5% M8TaHa; B - 10% M8TaHa; " 
, I 

r - 20% Me TaHa / .l106aBKl1 K reJIKID-4/ 

I' 
B SaKJIIDQ8Hl1 8 a BT OpU 6JlarOn a p nT O. A .3afiMl1,llOp o r y 11 A.M .~Jll1IIIIO Ba, i

3• . \ 
npHHKMaBllil1X YQaCTl1 e B l1SrOTOBJl eHl1l1 nO.urOTOBHT8JlbHOfi CI1CT eMH C H8 ! 
Mu TaKJKe IIpHSHa'reJl:bHU COTpy.nHHKaM C8ItTOpa A . r. IIOT8Xl1h7 • B . '1> . IIOeHKO. '1 
M.H.C8.ll 0BY , B.B.IIoITOBY sa rrOMOm:b B ITO,llrOTOBK8 11 HaJIa,llR8 yKaSaHHOR ·1
CHCTeMU, a TaR*e 0.Uap3HHopOBHH sa ITOMOm:b B ITO.uroTOBKe ~cTpanHfi 

11 p y K OIIHCl1 CTaT:bl1.	 ,I 
'i 
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5. BaH Xe COR 11 .np. TITS, M5, c . 155 , 1 9 8 8, 
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anexrpoaaxe. .lly6l1a, 1985. 

)],4-85-851	 TpYllbl MeJl()(yuapollHo" I11KonbI no CTpYKType snpa . 3 p . 75 K . 
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.114·87-692 TpYAbI MelkllYHapollHoro COlle1llRH1IH no reopaa 4 p . 30 K • 

ManO'l8CTHQHblX H KBapK'311pOHHbJ" CIICTeM. .lly6I1a. 1987 . 

112-87-798 Tpyznsr VIII MelkJlYHapollHoro COBel1l1UUm no npo6neMaM 3 p . 55 K. 

KBaHTOBOii TOOpHH nOAA. AnYWT8. 1987 ., 

)],14·87-799 TpYltbI ITMelkJlYliapoAHoro ClfMn03HYMa no np06neMaM 4 p, 20 K . 

B38JiM0l1eHCTBIUl MIOOHOB H nHOllOB C BewecTBOM . 

,lly61111, 1987 

.1117-88·95	 TpYllbl IV MelkJlYIIapol\Horo cHMn03HYMa no H36p8llHhlM 5 p. 20 K. 

np06neMaM CTarnCTWlecKoH MeXaHHKH. .lly6Ila. 1987 . 

SaK33bJ xa ynOMJIHYTbJe KHHrH MorYT 6bITb uanpaaneasi no anpecy : 101000 MocKBa, 
PyKOllllC:b IIoc Ty IIlUIa B "S.llaTan:bCKnM 

2 3 HOR6pn 1 988 rO.lla. 

OT.lle~ 'j 'jr, I'naancxraerr, nlll 79. H3113TMbCKHii oraen 06bellllHeHHoro IIHCTIITYTa an epasrx accneaoeaaaa. 
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