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1. BBEAEHHE 

AnR no1-1cKa HOBbiX 4aCTI-1LI e aApoH-aAPOHHbiX B3ai-1MOAe.:1cTBI-1flX 
B ny4Ke HC~TpanbH~X 4aCTI-1LI cepnyXOBCKoro yCKOPHTenfl 6~n C03AaH 
6ec$1-1nbMOB~~ cneKTpoMeTp 6~C-2 011~~- CneKTpoMeTp pafioTaeT Ha 
ni-1HI-11-1 c 3BM EC-1040 "' TPA-lOOli. 61-!C-2 cocTOI-1T H3 cneKTpoMeTpw 
4€CKoro MarH!-1Ta Tl-1na Cn-40, 10 nponOpl.li-10HanbH~X KaMep /nK/, 
roAoeKona 1-13 elii-1HTI-1nnfllii-10HHbiX e4eT41-1KOB, AeTeKTopa raMMa-KBaH
TOB 1-1 3neKTpOHOB - rOAOeKona 1-13 140 4epeHKOBeKI-1X e4eT4HKOB 
nonHero norno~CHI-1fl /4Cnn/, AeTeKTOpa M~OHOB /AM/, He~TPOHHOro 
MOH!-1Topa /M/ H COOTBf'lCTBy~e~ 3neKTPOHH0.:1 annapaTypbl. nK AO 
BKn~4eHI-1fl I-1X B 61-!C-2 fiblnl-1 MCnbiTaHbl Ha CTeHAe. HH>Ke on!-1eb1Ba~T
Cfl KOHeTpyKLII-1fl H pe3ynbTaT~ eT€HAOB~X l-1en~TaH!-1.:1 nK cneKTPOMeT
pa 6~C-2. 

2. KOHCTPYKU~~ nK 

B cnrKTpnMelp 6HC-2 BXOAAl nK c paaMepaM!-1 pafio4HX oGnaeTe~ 
OT /400x300/ MM2 AO /1000x600/ MM2. Bee nK eneKTpOMeTpa AByx
KOOPAI-1HaTHbl€ au 1-1CKn~4eHHeM OAHO~ /nK1 I. Pa3Mep~ pafio4HX o6-
nacTc~ ecex nK, l-1cnonbayeM~x e cneKTpoMeTpe, 4Henn cHrHanb
HbiX npOBOnOK Y1 H€KOTOpble KOHeTpyKH1BHble napaMeTp~ npY1BeAeHbl 
e TafinHLI!', rAe L - pi'lCCTOflHI-1f' MP>KAY 3nf'KTPOAuMI-1, S - paecToR
HI-1e Me>KAY CY1rHanbH~MH npoeonoKaMI-1, SJ - paeeTOflHHC MC>KAY 
BbiCOKoeon b T HbiMI-1 I a/ a/ npoeonoKaMI-1, X - rop~-1 30HT an bHbl~ pa3Mep 
nK, Y- B€PTI-1KanbH~~ pa3Mep nK. 

Bee nK pa360pHb1€, COAep>KaT B OAHOM ra30BOM o6beMe 2 eY1r
HanbHbiX 3neKTPOAa /nnoeKOeTI-1/: "X" - nnneKoeTb - eY1rHaJ1bHbl~ 
3neKTPOA C BepTHKilDbHO pacnonO>K€HHbiMI-1 npOBOJlOKaMI-1, "Y" - nnoe
KOCTb - e!-1rHanbHbl~ 3nf'KTPOA e ropY130HluDbHO pacnonO)!(eHHbiMI-1 
npoeonOKaMI-1. Bee nK 1-1M€~l B OCHOBHOM OAY1HilKOBy~ KOHeTpyKLIH~. 

(TaHAapTHilfl nK eOCTOI-11 H3 7 OAHHaKOBbiX AY13JleKTpH4€eKY1X paM 
TOn~Y1HO~ 6 MM, 1-13rOTOBneHHbiX M€TOAOM nHTbA 1-13 3nOKeHAHOrO 
KOMnayHAa. WecTb paM HecyT Ha ce6e npoeono4Hble 3neKTPOAbl, 
eeAbMafl paMa npeAHa3Ha4eHa Allfl raaoeoro o6ecne4eHHR BHyTpeH
Hero o6beMa nK. 

Al-13neKTPH4eeKHe paMbl noMe~eHbl Me>KAY BHeWHHMH an~MHHY1eB~MH 
paMaMI-1, H Bee OHH eTflrY1Ba~TCfl JlaTyHHbiMH WnHJlbKaMH. 0KHa paM 
3aKpbiTbl Ma~napoBbiMH nneHKaMH TOJl~HHO~ 60 MKM, Bee paMbl c npo
eono4HbiMY1 3neKTPOAaMY1 HMe~T HaKneeHHble ne4aTHble 3neKTPOAbl, 
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Ta6n1-1lla 

It PasMepH, L s s, c.Jh. II II 
I1K !AM MY 11M MY 

llPOB D/B CIU'H. IlpHMe-

X y X y X y X y X y 
~B., ~B., qrume 

I 400 300 8 - 2 - 2 - I60 - roo 20 
2 400 300 8 8 2 2 2 2 192 ~50 60 20 
3 400 300 8 8 2 2 2 2 I92 !50 60 20 
4 820 300 8 8 2 2 2 2 396 138 60 20 
5 820 300 8 8 2 2 2 2 396 138 60 20 
6 IOOO 600 6 6 2,I6 2,!6 I I 456 456 IOO 20 yroJI Ha-

MOT!Ul: 22,5° 
7 1000 600 8 8 2 2 I I 480 288 60 20 
8 1000 600 6 6 2,I6 2,I6 I I 456 456 IOO 20 yrOJI Ha-

MOTKH 22,~ 
9 IOOO 600 8 8 2 2 I I 480 288 60 20 

10 1000 600 8 8 2 2 I I 480 288 60 20 

- N - 41-leno el-1rHailbHbiX nposonoK, ~ - A1-1aMeTp s/s 1-1 el-!rHanbHo~ 
npoBOilOKI-1. 

K KOTOP~M npHnaRH~ KaK el-1rHailbH~e npOBOilOKI-I,TaK 1-1 BXOA~ 

yeHill-ITene~. ne4aTHble 3IleKTPOAbl l-13rOTOBileHbl 1-13 <j)Oilbrl-1po

SaHHOro eTeKilOTeKeTOJ11-1Ta TOilll\HHO~ 2 MM 1-1 AOnonHI-1TeJ1bHO ysenH-

4HBa~T o6111y~ mecTKOeTb paM. 

tlnR HaMOTKI-1 Cl-1rHailbHbiX 3J1eKTPOAOB BO BCeX nK 1-!CnOilb30BaHa 

npoBOilOKa H3 30Il04eHOrO BOilb<j)paMa, a AilR BbleOKOBOilbTHbiX /s/s/ 

3JleKTPOAOB - npOBOilOKa 1-13 6epHJ111HeBO~ 6poH3bl. nepeA HaMOTKO~ 

npOBOI104HbiX 3J1eKTPOAOB 6bl11 npoBeAeH aHaJ11-!3 yeT0~41-1BOCTI-1 nposo

IlOK npH HanH4HM 3neKTPI-14eeKoro nonR. Pe3yilbT~T~ 3Toro aHanl-13a 

COBnanM e pe3yilbTaTaMI-! pa60Tbl Ill, np~-1 HaMOTKe npOBOJlOK 6b1Jll-1 

Bbi6paHbl cneAY~Il\Me HaTRmeHMR: nposonoKa "13 3ono4eHoro sonb¢pa

Ma AMaMeTpOM 20 MKM HaTRrl-IBanacb C YCHJlMeM 60 r, 6pOH30BaR 

nposonoKa Al-laMeTpOM 60 MKM - c ycl-!nMeM 90 r, 6poH30BaR npoeo

noKa AMaMeTpoM 100 MKM - e yeMnMeM 100 r. HecKonbKo nposonoK 

no KpaRM B/B 3JleKTPOAOB BO eeex nK MMe~T Al-laMeTp 100 MKM . 

M HaTRHyTbl e ycl-!nl-!eM e nonTopa pa3a 6onbwe, 4eM see ocTanbHble. 

nocne HaMOTKM npoBOJlOK I-1X HaTRmeHI-!R KOHTPOili-1POBaJll-1eb 

yeTpoikTBoM, pa3pa6oTaHHbiM 1-1 l-13roTosneHHbiM e LtH<PH BAH /6yAa

newT/. To4HOCTb KOHTPOilR HaTRmeHI-1~ COCTaBJ1RJ1a He Xyme 1%. 

npMHL\Mn M3MepeHMR OCHOBaH Ha onpeAeJleHMI-1 4aCTOT~ 3IleKTpH4eCKMX 

Kone6aHM~ B nposonoKe, B036ymAeHHO~ B MarHMTHOM none. Pa36poc 

H~TRmeHM~ nposonoK B 0AHO~ nnOCKOCTM nK He npes~wan 3+4%. 
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2. 1. Oco6eHHOCTM KOHeTPYKL\MM 6onbWMX nK 

nK, Ha4MHaR C pa3MepOB pa6o4e~ o6naCTM 820x300 MM 2,HMe~T 
HeKOTOPble oco6eHHOCTM B KOHeTPYKL\MH. npH 60JlbWOM KOI1~4eCTBe 

npOBOJlOK B nK B03MOmHa Ae¢opMal\HR paMOK H BCileACTBHe 3Toro. 

npOBHCaHMe npoBOJlOK H B~XOA H3 CTPOR nK. tlnR HCKI1~4eHHR 3TOrO 

3¢$eKTa nepeA HaMOTKo~ 3neKTPOAOB paMKM scex 6onbwHx nK Ae

¢opMMposanMcb Ha onpeAe.f)eHHY~ Be11H4MHY 1'\£, KOTOpaR AJIR KamAO~ 

nK onpeAemlJlaCb 3KCnepMMeHTailbHO. KpoMe Toro, yrnOBble OTBep

CTHR 8 paMax, a TaKme OTBepCTMR B cepeAHHe KamAO~ H3 4eTMpex 

CTOPOH M COOTBeTCTBYIOil\Me CTRrHBaiOil\1-!e IJJnMilbKH 6biJlM H3rOTOBileHbl 

C T04HOCTbiO +0,01 MM. 

CH rHanbHbJe nposonoKI-1 "Y" - nnocKocTe~ s nK c pa3MepaMH 

pa604MX o6naCTe~ /1 0Q0x600/ MM 2 H OpToroHailbHO~ HaMOTKO~ npo

BOilOK 1-!MeiOT nOAAepmMBa~ll\He IlHHMH. nocneAHHe BblnOilHeH~ B BI-1Ae 

napw MOHTamHYX npoBOAOB, HaTRHYT~X C o6eHX CTOpOH CMrHaJlbHO~ 

nnOCKOCTH nepneHAMKynRpHO npOBOilOKaM C .YCHJlHeM 0, 5 Kr, 

H CBR3aHbl MemAY C06o~ TOHKHMH He~IlOHOBMMH HHTRMM 4epe3 5+6 CM. 

Ha noAAepmKH noAaeTCR perynHpyeMoe no eenH4HHe nocTORHHoe Ha

npAmeHHe. H30I1Rl\HR noAAepmeK ~AepmHsaeT HanpRmeHMe AO 1,5 KB. 

CHrHailbHble' nnoCKOCTM B nK6' nKB HaMoTaH~ nOA yrnoM 45. 

OTHOCHTeilbHO APYr Apyra H nOA yrnoM 22,5° OTHOCHTeilbHO Be~

THKanH. MaKCHMaJlbHaR AJlHHa CHrHaJlbH~X npOSOilOK - 650 MM. 

B 3THX nK Bcero 3 B/B nnOCKOCTH, np_OBOilOKH KOTOpbiX pacnono>Ke

HY ropM30HTaJlbHO H Ha KOTOpye noAaeTCR HanpRmeHMe OT OAHOrO 

HCT04HHKa. 

PaMbl AJIR 3IleKTPOAOB nK6 H nKB c 11 KOC0~ 11 HaMOTKOH npoeonoK 

H3rOTOBileHbl H3 Tpex nnaCTHH CTeKJlOTeKeTOilHTa TOilll\HHO~ 2 MM, 

eKneeHHbiX Me>KAY eo6o~. 0AHH H3 enoee HeeeT ne4aTHble npoBoA

HMKH. Bee nK enei<TpoMeTpa, KpoMe KaMep C 11 KOC0~ 11 HaMOTKOH, 

HMeiOT 11oxpaHHble KOI1bl\a 11
, OKpymaiOIJlHe CHrHaJlbHble nnoeKOeTH 

C o6eHX CTOpOH. 

2.2. 00AKI1~4eHHe 311eKTPOH~K~ K nK 

BXOAbl YCIIIIlHTeneH nOACOeAMHR~TCR K OAHO.:l 1-13 CTOpOH npOBOAHH

KOB, K KOTOpMM nOAn9RH~ eHrHaJlbH~e npOBOilOKH. napanneilbHO 

BXOAaM yeHilHTeneH HenocpeAeTBeHHO K ne4aTH~M 3neKTPOAaM 

npHnaRHbl o6oeMHMe- pe3HCTOPbl THna TB0-0, 125 senH4HHo~ OT 30 

AO 75 K0M, KOTOpble no3BOI1RIOT noCTORHHO nOAAepmHBaTb CHrHailbH~e 

npOBOilOKH nOA noTeHL\HailOM 3eMJlH BHe 3aBHeMMOCTH OT BMeOKOBOilbT

HOrO HanpRmeHHR H nOAKn~4eHHR ycHnHTene~. Pe3HCTOpY TBO Ha 

pa6oTy yeHilHTeneH He BilHR~T. 

BcR 3IleKTPOHHKa, pa3Mell\eHHaR Ha nK, CMOHTHPOBaHa B AIOpamo

MHHHeB~X KOmyxax. B HHX pa3MeiJleHM npoMemyT04Hble pa3"beMbl AfiR 
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nOACOeAHHeHHR yCHI1HTeJ1ei1, BbiXOAHble pa3beMbl THna 2PM AJ1R noA
KI1~4eHHR Ka6enei1, CBR3~Ba~~HX YCHI1HTeJ1H C perHCTPHPY~~ei1 
3J1eKTpOHHKOi1 B AOMHKaX 3KCnepHMeHTaTOpOB /2/, CXeMbl "11Jl!-1' 1 

AJ1.A <)JopMHposaHHR cHrHanoe aanycKa 611C-2 131• TaK KaK Ha OAHOH 
nK pa3Me~aeTCR AO 1000 KaHanoB, TO 3J1eKTpH4eCKHH MOHTa~ AO

BOI1bHO cno~eH 1-1 ocy~ecTsneH c noM~b~ cne41-1ai1bHoro ne4aTHoro 
11 Kpocca11

• Ar!R YCTOH4HBOH pa6oT~ YCHI1HTeJ1ei1 HCnOJ1b3y~TCR He-
3aBHC11M.~e 3a3eMJ1eHHR 4enei1 BXOAH~X H B~XOAH~X Cl<1tHaJ10B. 8 Ko
~yxax npeAYCMOTpeHa ecTeCTBeHHaR 11 npHHYAHTeJlbHa.A BeHTHI1R4HR, 
q6ecne4HBa~~a.A AJ1.A 3J1eKTpOHI1KH HOpMaJlbHbiH pa604HH TeMnepaTyp
HbiH pe~HM. 

3. 11Cn~TAHI1R 11 XAPAKTEPI1CTI1KI1 nK 

nocne H3tOTOBI1eHHR nK npowm1 HCnbiTaHHR Ha CTeHAe AJ1R B~
RBJ1eHHR Hx rnaBHbiX xapaKTepHCH1K: 3<!ll!>eKTHBHocTH perHcTpal.IHH 
aap.A~eHHbiX 4aCTHL\ B 3aBHCI1MOCHI OT ~COKOBOJ1bTHOrO HanpR~e-

HHR, WYMOBbiX CBOHCTB Ha y4aCTKe 11 nnaT011 KpliiBOi1 .' 13<)J,(jlef<THBHOCTb -
Hanp~~eHHe11 , 3aBHCHMpCHI xapaKTepHCTI1K nK qT COCTaBa tp3a, 
Hx AcinrospeMeHHOH cTa6i-tnbHOCTH, s.nH.RHHR 11 nOAAepJKeK11 .11 AP· 

3'. 1. YciiOIIIHR HCn~TaHHH nK 

11cnbiTaHHR n·pOBOAHI111Cb Ha CTeHAe, f<OTOPbiH COCTORI1 1-13: 
-

11 KOOPAHHaTopa" - MexaHH4eCKoro ycTpoi1cTsa, no3BOI1R~ero 
npOBO,qHTb H3MepeHHR B I1~6oi1 T04Ke pa6o4ei1 o6naCTH nK C T04-

HOCTb~ +0,5 MM; 
- MOHHTopa H3 ABYX <ll3Y, co6111pa~~HX cseT c OAHoro CL\HHTHI1I1R

Topa; 

- CHCTeMbl KOI1I1HMaTopoB C paAHOaKTHBHbiM HCT04HHKOM 90 Sr; 
- Ha6opa 3J1eKTpOHHbiX 6J10KOB AJ1.A aanycKa CHCTeMbl H perHCTpa-

L\HH HH<)JOpMal.IHH C nK 121 ; 
- 38M THna TPA-1001i. 
11CCI1eAyeMaR nK ycTaHaBJ1HBanaCb Ha 11 KOOPAHHaTope11

• 0AHa 

CHrHaJ1bHaR nnoCKOCTb KaMepbl HCCI1eAOBaJ1aCb, APYtaR - BKI1~4a

nacb Ha COBnaAeHHe C MOHHTOPOM, 4TO no3BOI1HI10 yMeHbWHTb 4HCIIO 
CJ1y4aHHbiX aanycKOB AO BeJ1HllHHbl < 1%. 

CxeMa BKI1~4eHH.A 3I1eKTPOHHKH noasonRna OAHospeMeHHO H3Mep.ATb 
3<!J<)JeKTHBHOCTb no CyMMapH~M CHrHaJiaM 116biCTpOe "111111" 13/ H no 

AaHHbiM, nocTyna~~HM C Ka~AOH CH rHan bHOi1 npOBOI10!<H B p.BM. 
4HCIIO WYMOBbiX HMnyiibCOB H3Mep.AI10Cb HenocpeACTBeH'Ho no CyM

MapHbiM CHtHaJiaM 11 6biCTpoe 11111111
, a TaK~e KOCBeHHbiM o6pa30M 

noKaHaJibHO, no 4HCI1Y CIJy4aHHbiX C08naAeHHH 8 .OTCYTCT8He 90 sr, 
KOtAa BMeCTO HMnyJ1bC08 MOHHTOpa AJ1.A aanycKa HCnOJ1b30Bai1HCb 
HMnynbC~ reHepaTopa C H3BeCTHOi1 4aCTOTOH. 
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PHC. 1. 3aBHCHMOCTb 3¢¢eKn1BHOCTI-1 nK OT npHJ10ll<eHAOtO BbiCOKOSO!lbT
HQ'i={)Hanp.All<eHt.-lfl AI1R pa3Hb1X ra3oBblX -cMecei1. a/ (I, II, III) - 15% C0 2, 
(IV-V) - 20%C02 , VI - 30%C0 2 ; I- "X" -nnocKocn1 nK 
/475/, nopor yCHJ1HTeJ1.A 1 t-iKA, II - "Y" -'n.noCKOCTI-1 nK Jl+-75/' 
nopor yCI1IJHTenR 1 to~KA, III - "X" - n.nocKocr b nK 1 , nopor yc1-1mnem; 
1 Mt<A, IV - "X" -nnocKOCTH flK /1++5/, nopor ycHm1Ten.A 2 ~IKA, 
v - "X" -nnocKOCTI-1 m< /2+3/' nopor YCHI111TeJlH 2 t~KA, VI -
"X" -nnocKOCTI-1 nK /4+5/, nopor yCHilHTeJlfl 2 Nt<A; G/ CI.IL I'V) 
"X"- nnoCKOCTI-1 nK7, nl<9, m< 1 0; III -- , y"-nnoct<ocm OK7' nK9' 

nl{10; B/ flK C 11 KOCOH 11 HaMOTt<oi1; I - f.IIl.A n330BOM CMeCI1 C 20% 
C0 2 /AJ1H OAHOi1 IlK/, II- o6JJaCTb H3MeHeH11.A 3l!>4Jet<THBHocnt ANl 

ABYX nK c 30% C02 B raaOBOH cMeCH' III - o6nacTb Y13~1et~eH~1fl llly

MOB AI1fl ABYX n!( C 30% C02 B ra30BOH CMeCH; r/ ~3MeHet~>1e !JJYI-IOB 
co speMeHeM 8 o6nacTH "nnaTo11 no 3<)J<)JeKTI-1BHOCTI-1 ·AJl.A 6ont>woi1 fl!{ 

/!000x600/ MM 2 ;, I - c(%) = f(UK[~) , II - t<PvtBafl wyMos· a npe
Aenax "nnaTo11

, III - KpvtBaR wyMoB L!epea Tpoe cyTot< HenpepbiBHoi1 

pa6oTbl. 
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PaAHOaKTH8HW~ HCT04HHK o6ecne4H8an aarpyaKy AO 10
5 4aCTH~ 

8 ceKYHAY'Ha npo8onoKy. CHcTeMa KOililHMaTopos noa8omma. H3Me

HHTb pa3Mepw ny4Ka 3JleKTPOH08 no ropH30HTailM M 8epTMKanM 8 npe

Aenax OT f AO 5 MM. HaMepeHMH npo80AMilHCb c 4y8CTBMTenbHOCTb~ 

ycMnHTene~ 1 M 2 MKA. 

HccneAo8aHH.A nK BblnOilHHilMCb CO cneAY~lJlHMH ra308biMH CM8CHMM: 

-Ar + C0 2 +3%C 2 H 5 0H(15%C02 , 20%C0 2 30%C0 2 ). 

-Ar + 25%C4 H 10 + 4%C3.H 8 0 2+ 0,3%CBr F 3 , 

-Ar + 13%C02 + 3%C 2H 50H + 0,3% CBrF 3 , 

-Ar + 13%C0 2 +4%C 3H8 0 2 +0,3%CBrF 3 . 

3.2. HccneA08aHHe 3$.eKTMBHOCTM M WyM08WX C80~CT8 nK 

HccneAo8aHHe xapaKTepMCTMK nK c raso8o~ cMecb~ aproH-yrne

KHCnoTa-cnMpT n0380Il.AI10 BW.ABMTb 3aKOHOMepHOCTM noBeAeHH.A .nK, 

o6yCilOBileHHble MX KOHCTpyK~Heei. 

Ha pMc. 1 a npeAcTasneHo ceMdkTBo KpM8WX 11 3¢¢eKTHBHOCTb-

Hanp.AlKeHMe11 Ail.A nK'H-iiK5 ,CH.ATbiX AilH Tpex ra30.Bb1X CMeceei. Ha 

3TOM lKe pHCYHKe noKa3aHw pe3YilbTaTW Cpa~HHT8IlbHWX H3MepeHM~ 

npH paanHQHwx noporax ycMnMTene~. 

Ha pHc. 16 Mao6palKeHbl saBMCHMOCTM 3$<)leKTHBHOCTH oT Hanp.AlKeHH.A 

nK c pa3MepaMM pa6o4ei1 o6nacTM I 1 OOOx600I MM 2 M opToroHailbHO~ 
HaMOTKOCi CMrHaJlbHWX 3IleKTPOA08 AJl.A 3THX )1{8 Tpex ra30BbiX C,::Mece~. 

Bee KpHBble Ha 3TOM .PHCYHKe H Aanee CH.RTbl c 4yBcTBHTenbHOCTb~ 

ycMilHTeneei 2 MKA. 

3aBHCMMOCTb 3$$eKTM8HOCTH OT Hanp.AlK8HH.R, npMilOlKeHHOro K n~, 

M o6naCTb M3MeHeHM . .A WYMOB An.A ABYX nK C 11 KOCOi1
11 HaMOTKO~ CMr

HailbHWX npoBOilOK noKa3aHW Ha pMC.18. 

WyMbl scex nK c opToroHan bHoi1 HaMOTKO~ eM rHan bHbiX 3neKTpo

fiOB He CHilbHO OTilM4ailMCb APYr OT Apyra, n03TOMY Ha PMC~ 

npM8eA8Hbl KpM8bl8 WYMOB 8 3a8MCMMOCTH OT Hanp.AlK8HM.A Ail.A OAHO~ 

M3 60ilbWMX .nK 8 o6naCTH "nnaT011 no 3¢¢eKTM8HOCTM HenocpeACTBeH

,HO nocne BKI1~4eHMR /KpMBaR II I M 4epes Tpoe cyTOK HenpepbiBHO~ 
'pa60Tbl I KpHBa.A III I. npeACTaeneHHble Ha pMC. 1 KpMB.ble noKaabiea

~T HOpManbHy~ pa6oTy nK. pa3Hb1X pa3MepoB ~a3IlH4HOCi A06aBKOCi 

C02 • 0{1HaKo nocne AilHTeilbHbiX H3MepeHMi1 lr~o AByx-Tpex HeAenbl 

c raso8o~ cMecb~ aproH-yrneKMcnoTa-cnHpT noR8IlRnacb HecTa6Mnb

HOCTb 8 pa6oTe nK, 8blpalKa~aRC.A 8 YBMM48HMH• 4MCila WYM08b1X 

HMnyilbCOB M, B OTA8IlbHbiX Cily4a.Ax, 8 Mc.t<pooeJpa30BaHMM. npH Me-
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CI18A08aHHM 3TMX .ABI18HH~ 6bii10 o6HapylKeHO CTO~Koe OTI10lK8HM8 yrne

POAa Ha 8biCOK080IlbTHbiX np080IlOKaX. B C8R3M C 3TMM 6bii1M npeA

npMHHTbl MccneAo8aHH.A c APYrMMM ra308biMM cMeC.AMM. HccneAo8aHMH 

npo80AMilMCb c nK c paaMepoM pa6o4e~ o6naCTM I1000x600I MM 2 

Ha pMc.2a npH8eAeHa 3aBHCHMOCTb 3$$eKTMBHOCTH H wyMa nK 

OT BIB HanpHlK8HHH AJlH 
11 MarM48CK0~ 11 ra3080~ CM8CH: aprOH, 25% 

Mao6yTaHa, 4% MeTMnan.R, 0,3% ¢peoHa-1361. AproH npoAy8ancH 

4epea MeTMnanb, noMel!leHHbl~ s TepMocTaT npM 0 °C. XoTH 8eilM4MHa 
11

nnaT0
11 

no 3$$eKTMBHOCTM, npM88A8HHafl Ha pHc.2a, 60ilbWe, 48M 

AJlfl ra308biX CM8C8~ C yrneKMCilOTOCi, npaKTM48CKM MCnOilb308aHM8 

nK c 
11 MarM48CK0~ 11 CM8Cb~ 6b1Il0 Kpa~He 3aTPYAHeHO M3-?8 CI18AY~

IIIMX ¢aKTopos: 11 Ailfl raaosoro o6ecne4eHMH nK Heo6xoAHMo npM

M8HHTb cne~M8IlbHW8 Tpy6KM, He paCTBOpHeMWe MeTHilaneM; 21 M30-

6yTaH - rop~4~~~~ M T.OKCM4Hbl~ ra3, Tpe6y~~~~~~~~ Bb180Aa OTpa6oTaHHOCi 

rasoBO~ CMeCM B aTMOC$epy; 31 npOMbiWileHHbl~ MeTMilailb COA8PlKHT 

KHCilOTHble A06aBKM, IlHKBMA~p08aTb KOTOpble MOlKHO MeTOAOM nepe

rOHKH, OAHaKO KOHTPOilb OCTaBWe~Cfl nocne neperOHKM KMCilOTHOCi 

npHM8CH - CilOlKHafl npo~eAypa; HCnOilb30BaHMe M8TMilailfl 6es cne

~MaJlbHOrO KOHTpOilfl OCTaBWe~C.A KMCilOTHO~ npMM8CM MOlKeT npMBe

CTM npM AI1MT8IlbHOi1 3KCnnyaTa~MM nK Is T848HHe HEKKOilbKM.X Tb1Cfl4 

4acosl K paapyweHM~ nposonoK; 41 MeTMnanb He npenHTCTBy~T 
nonHOCTb~ nOilMMepM3a~MM H306yTaHa, Ill 4epe3 HeKOTopoe Bp,eMH 

Ha nposonoKax o6pa3yeTCH HaneT ceporo ~seTa, a "nnaTo" CA8Mra

eTc.A B CTOpOHY 6onbWHX HanpHlKeHH~. 

0TnolKeHMe yrnepoAa Ha nposonoKax M YXYAWeHMe 3KcnnyaTa~HoH

Hwx CBOi1CTB nK npOMCXOAHT, BepORTHO, M3-3a 06pasosaHMfl KOpoH

HbiX pa3PHAOB BHYTPH nK. Heo6XOAHMO 6b1Il0 
11

noAaBMTb 11 3TM paspH

Abl, He l>l'3MeHHfl APYrMX xapaKT8PMCTMK nK. 

C 3TO~ ~enb~ s rasosy~ cMecb aproH-yrneKMCilOT~-cnHpT 6blna 

BBeAeHa 3I18KTPOOTPM~aTeilbHafl A06aBKa B BM{Ie ¢peoHa-136 1 (CBrF 
3
). 

,[\o6asneHHe ¢peoHa CMelJlaeT 11 nnaT011 3$$eKTM8HOCTH B CTOpOHY 5o

nee BWCOKMX HanpHlKeHM~. 3To CMelJleHMe 6wno CKOMneHCMpoBaHO 

yMeHbWeHMeM KOilM4eCT8a C0 2 • B pesynbTaTe 6b1Ila nor~ofipaHa ra

aosaH cMecb: 

Ar + 13%C02 + 3%C 2 H5 OH + 0,3%CBrF 
3

. 

3aBMCHMOCT b 3$$8KTM BHOCTH M WyMa OT 8biCOKOBOilbTHOrO HanpHlK8HMfl 

AJlR 3TOi1 CM8CM B OAHO~ M3 60ilbWMX nK npMB8{18Ha Ha pMc.26, ,[\nM

T8IlbHaR pa6oTa Ha 3TO~ CM8CM noKasana 8biCOKY~ CTa6HilbHOCTb nK. 

,[\aHHaH raso8aF1 cMecb 6~>~na Bb16paHa e Ka4ecTBe "pa6o4e~1 '. 
HccneAosanacb TaKlKe aHanorM4HaF1 cMecb, e KOTopyK> ·eMecTo 

3TMJ10Boro cnHpTa 6bii10 BBeAeHO 4% MeTHilanFl. XapaKTepMCTMKH nK 

AJl.R 3TOCi CMeCM noKa38Hbl Ha PMC.2B. KaK BIIIAHO M3 PIIICYHKa, HC

nonb30BaHHe MeTHnanR AaeT ny4WHe pesynbTaT~. 0AHaKo npHMeHe

HHe Men1nan.R s "pa6o4e~" rasosoei CMecH 6biilO HaMM oTseprHyTo 

1113-38 npMBe{leHHWX BWWe npH4MH. 

7 
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P~c.Z. 3as~c~MocTb 3¢¢eKTHBHOCT~ 

VI WYI'I.a OT B!:iiCOKOSOJlbTHOrO Hanpl'l>Ke

H~Fl AJ1R O,QHO~ ~3 60J1bWHX nK: 
a/ c 11 Man14ecKo~" rasoeoi>l cMeCbiO: 

Ar + 25%C4 H 10 +4%C 3H 8 0 2 + 0,3%CBrF3; 

6/ c Bbl6paHHoi1 11 pa6o4ei:1 11 raaoeoi1 

cMeCblo: Ar + 13%CO 2 + 3%C 2 H 50H + 
+ 0,3%CBr F' 3 ; e/ c ,qo6aBKoi1 e ra-

aosy~ cMecb MeTMnanR M ¢peoHa-1361: 

Ar +13%C0
2 

+4%C
3

H 80
2

+0,3%CBrF
3

• 

HaMepeHHR ,qonroepeMeHHoi1 tTa-

6~nbHOCTM 3Ha4eH~~ 3$$eKTH~HOCTei:1 
scex nK, npoBeAeHHwe e Te4eH~e ~pex 
cyToK HenpepbiBHOi1 pa6oTbl, n01<asam1, 
4TO MaKCHMaJlbHOe cpe,QHeKBaApaTM4HOe 
onmoHeHHe en cpeA~lero sHa~eH~R co

cTaBnlieT 1,2%. 

3. 3. BnMRHI--Ie nOAABPlKMBaiOU\MX IlHHL-~i1 

C l.I€J1bl0 BblflCH€HL-IR BJ1HRHL-If1 nOAAep
)I(MBaiOU\HX J1L-IH~i1 6blna 113MepeHa aaaM
CL-~MOCTb 3$$ei<TL-IBHOCTI-1 nK OT paCCTOR

HI-1Fl M€)1(AY TpeKOM npowe,qwei:1 4aCTI-1l.lbl 

~~ nOA.Q€Pli!HBaiOU\€M Jli'IHHeM. 
KpMswe, npHee,qeHHbl~ Ha pHc.3a, 

nOK33biBaiOT, 4TO C nOMOU\biO noTeHL!Ha
Jla, noAaHHoro Ha no,q,qepm~aa10u1He nL-~

HHH, YAaeTCR ,QOCTaT04HO XOpOWO 
CKOMneHCMPOBaTb YM€HbW€HI-1€ 3$$eKTHB

HOCTH, Sbl3 BaH HOe pa3M€Ul€H~€M 11 
no,q

,QepX<€K1 1 BHYTPI-1 nK. 
Bb16op Heo6xOAitiMoro noTeHl.l~ana 

~nniOCTpltlpyeTCH KPitiBOR /pltlc.36/ 3$
f.)leKTI-lBHOCT~, nony4eHHOH-HenOcpe,QCT

B€HHO B MeCT€ pacnOJlO)I(eHHR nOA.QepmKI-1 
/~3MepeHHA npOBO,QitlnMCb C 3J1eKTPOHH~M 

ny4KoM WMPMHOM 1 MM/. 

3.4. BpeMeHH~e CBOACTBa nK 

Bpe~eHH~e xapaKrepMCTMKM ~ccne

AYeMbtX nK npaKTM4eCKitl coana,QaiOT 
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PHc.3. 3¢¢eKTI-1BHOCTb nK B o6naCTH "no,Q,QepmeK". 
a/ CnJlOWHaR KpHBaR npM OTCYTCTBI-11-1 HanpRlKeHHR Ha 
11 nO,QAeplKKe11

, BBepXy /T04Kitl/ - npH HanpRlK€Hitlltl Ha 
no.QA€PlKKe 1 , 3 KB; 6/ B aaBMCitiMOCTitl oT np~t~IIOlK€HHoro 
K 11 nOA,Q€plKK€11 HanpRlK€HitiR. 

PMc.4. Kp11Bble aa.QeplKaHHbiX cos.-
naAeHVIH AflR 60J1bWOH nK . 

/1000x600/ MM C 11 M<!rM4€CKOH11 

ra30BOH CM€Cb~ /.Q~ ABYX 3Ha-
4eHMH ,QJ1MT€JlbHOCTM

1 

CTpo6-
CitlrHana. 

C M3B€CTHb1Mitl xapaKTepHCTHKaMM 

nO,Q06HbiX KaMep, MM€10U\ItiX KOH
CTPYKTitiBHbl€ ~apaMeTpbl, aHano
rlti4HWe napaMeTpaM, np~t~Be.QeH

HbtM B T a6I1Ml.le. }J.nR MJ1J110CTPal.lltiM 
a pa6oTe/3/ np~t~Be,QeH apeMeHHOH 

cneKTp, TMf1M4HbiH AflR OnHCbtBae-

MbiX nK. 

~% 

100 

so 

J2 6'f 9G 128 160 

8 

BpeMeHHoe paapeweHHe, xapaKTepHoe AilR cbeMa ,QaHHbtX c cHr

HanbHbiX npoBOilOK nK, I-1J1J110CTpltlpyeTCR PMC.4 M onpe,QeJ1ReTCR B oc
HOBHOM ,QJ1MTeJ1bHOCTbiO CTp06a aanHCI-1. ---

4. 3AKfft04EHit1E 

KpaTKMH MTOr ,QaHHOi:1 pa60Tbl 33Kill04aeTCR B CJ1€AYIOU\eM: 
a/ paapa6oTaHbl 1-1 cos,QaHbl nponopl.IHOHailbHble KaMepbt pa3Hb1X 

paaMepoa ,qnR ~t~cnonbsosaHMR MX a cneKTPOMeTpe 61t1C-2 OHHM; 
:)'9 



6/ npoBeAeHbl nOAP06Hble 11CnbiTaHI1fl nK C 1..\eilbiO BblfiCHeHI1fl 11X 
xapaKTepi1CT11K; 

s/ Bbl6paHbl cMec11, npi-!rOAHble Ailfl i:ln11TeJ1bHOM 3KcnnyaTat~l111. 
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