
OfiliBAMHBHHblM 
MHClMlYl 
RABPHblX 

MCCIBAOBaHMM 

AYfiHa 
~ ! 

tX~y_~D 
1-80 -17 

] .B . rO~OBaHOB . B . ~ .qYMaKoB 

PErMCTPAUMH M YCTPAHEHME 
TEPMOAKYCTMqECKMX KO]EBAHMM 
B KPMOrEHHMX YCTAHOBKAX 
H,l1;EPHOA IJ>M3MKM 

HanpaeAf!HO e flT3 

1980 




ronOBaHOB n.6., 4YMaKoB 8.$. )·80·17 

PerHCTpa~~R ~ YCTpaHeHHe TepMoaKYCTH4eCKHX 
Kone6aHH~ B KpHoreHH~X YCTaHOBKax RAepHo~ ¢~3~KH 

On~caHa MeTOA~Ka perHCTpa~H~ ~ YCTpaHeH~R TepMOaKY
CT~4eCK~X Kone6aHHH B KpHoreHHWX YCTaHOBKax RAepHoH 
¢~3HKH C nOMO~b~ HapY*HWX YCTPO~CTB. 

PaSOTa BwnonHeH8 B na60paTOPHH BWCOKHX 3HeprHH OHRH. 

npenpHHT O~~A"HeHHoro HHCT"TYT. ~AepHWX Mc~eAo.aHHH. AY~~a 1980 

1-80-I7
Golovanov L.B., Chumakov V.F. 

Detection and Elimination of Thermoacoustic 
Osc 1.1.1 at 1 on5_ 1" _C:nlnn.nl .. ~ <: . ..I1 -

B H~aKoTeMne paTypH~x YCTaHOBKax C m~AK~M BOAOPOAOM ~n~ r e
n~ eM npH onpeAeneHH~x y cnoB~Rx BoaH~Ka~T caMonpoHa BonbH~e He
3aTyxa~~He Kone6aH~R AaaneHHR, KOTop~e B~3~ Ba~T YBenH4eH~ e 
Hcna pReMocTH m~AKocT ~ 1 1~ B nH Te pa Type 3TH Kone6aHHR H a3bIBa~T
CR TepMoaKYCT~4eC K~MH ~nH TepMOHHAY~ H pOBa HH~M~ aBTOKone6aH~R

M~ . Mbl cTonKHyn Hcb C TepMOaKYCT~4eCKHM~ Kone6aHHRM~ npH onpe 
AeneHM~ Te nno npMTOKa K YCT a HOBKaM C Kp~o reHH~M~ MHweHRM~. 3T ~ 

YCTaHOBK~ /pUc. l/ COCTORT Ha caMOH M~weH~ / 1/, cOCYAa cne
~~ anbHo~ KOHCTPYK~~~ , 3 anonHeH Ho ro m~AKOC Tb~, ~ pe3epByapa
npOMemYT0 4Ho r o COCYAa /2/, M3 KOToporo mMAKOCTb ca MOT e KOM no 
cTynaeT B MHweH b An R e e nononHeH~R. 

PUc.l . CxeMa pac nonomeHMR MMweH~ H npo

MemYT04Horo COCYAa. 1 - M~weHb, 2 - npo

MemYTo4H~H COCYA, 3 - Konb~eBoH 06beM 
/3TOT 06beM RBnR e TCR npM4~HoH B03H~KHO-
BeHMR TepMoaKYCT~4eCK~X Kone6aH~H/. 

J 

np~ Hcn~TaHH~ YCTaHOBK~ C ren~eBOH MHweHb~ 6~na onpeAeneHa 
McnapReMOCTb oTAenbHO ~3 M~weH~. OTAenbHO ~3 npOMemYT04Horo 
COCYAa /He coeA~HeHH~X BMecTe/, KOTopaR COCTaB~na COOTBeTCTBeH
HO 530 ~ 980 n.ra3a/4. 06~aR me ~cnapReMOCTb ren~R ~3 M~weH~ 
M npOMemYT04Horo cocYAa, coeA~HeHH~X MemAY co6oH, COCTaBMna 
15000 n.ra3a/4, T.e . B 10 paa 60nbwe, 4eM cYMMapHaR McnapRe
MOCTb oTAenbH~x 3neMeHTOB. np~ 3TOM B YCTaHOBKe B03HMKan~ Tep
MoaKycTM4ecK~e Kone6aH~R AaBneH~R C 4aCTOTOH 6 r~ M aMnn~TYAo~ 
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0,1 aT M. nOCl1e YCTpaHeH~~ TepMoa KYCT~4eCK~X K0l1e6a H~ ~ 06~aA 

~cnapReMOCTb ~3 YCTaHO B K~ CTa11a p aBHa cyMMe ~c napA eMOCT~ M~

weH~ ~ npOMelKYT04Horo COCYAa / 2 / . 

~cn~TaH~R Kp~oreHHO~ YCTaHOBK~ , COCTOR~eA ~3 M~ weHe~, 3a
nOI1HeH HblX rel1~ eM, BOAOPOAOM ~ Aei1Te p~eM, ~ np OMe>K YT0 4HbIX co
CYAOB AI1R rel1~ R ~ BO,QopOAa , nOKa3 al1 ~ , 4TO B r el1~eBoA ~ BOAo
pOAHO~ 4aCT RX YC Ta HOB KIo1 B03HIo1 Ka lOT KOIle6a HIo1 R, BO epeMR KOTO PblX 
~cnapReMOCT b rel1~R COCTaBI1Rna 6 8000 l1 . ra3 a /4 , np~ YCTp aHe Hlo1101 
K0l1e6aHIo1~ Io1cna pRe MOC Tb CHIo1 3 101Ila Cb ,QO 150 0 n. r a3a/ 4; B BOAOPOA
HO~ 4aCT~ BO Bp eMR K0l1e6aH~ ~ Io1cnapRe MOCTb 6 bl11a 2 30 0 11 . ra3a/ 4 , 

3/ nOCl1e Io1 X YCTpaHeHIo1 R - 110 0 n . ra3a / 4 / . OT c lO,Qa BIo1 AH O, 4TO KOIle 
6aHIo1R, B03HIo1KalO~lo1e B KpHore HHW X CIo1CT e Max, y ee111014 1o1 BalOT Io1 cnapRe
MOCTb B HeCKOl1 b KO AeCRT KOB pa3. TepMoaKy c TIo14e c KIo1e K0l1e 6aHIo1R, 
Bbl3bIBaR nOBblweHHYIO Io1cn apReMOCTb, OCIlO>K HRIOT pa60TY Ha YCTa HOB
Kax, a B HeKOTOp~X CIlY4aRX Ae l1A IOT ee He B03 MO>KHO ~ . 

B Ka KHX lKe YC110 BIo1RX B03H Io1 KalOT TepMo aKYCTIo14eC KYI e K0 l1e6 a HIo1A ? 
OAHYI M 101 3 Ha H60Ilee npOC T~X Y CIlO BIo1 ~ Io1X B03H Io1KHOBe HIo1 R ABI1ReT CR 
Ha Il lo1 4101e B YCT a HOBKe TPy 6 KIo1 , 3a nOIlHeHHO~ r a30M, Hlo1lKHRR 4 aCT b 
KOTOpO~ OTKp blT a 101 Io1M e eT Te MnepaTYPY, 6Il~3KYIO 101 11111 p a BH YIO Te M
ne p a Type KpIo10reHHO~ lKlilAKOC Tlo1 , a Be pXHR R 3aMKHY Ta 101 IiIMee T KOM 
Ha THYIO Te MnepaTYPY. B HaweM C11Y4ae npIo1 4~ HO~ B03HIo1K HoseHIo1 R 
TepMO aKYCT Io1 4eC KIo1 X KOIle6aH YIA RBI1ReTC R K0l1 b 4eBO~ 3a30p /3 ~ 06 pa30 
BaHH~~ ro p110 B IiI HO~ Mlo1 weHIo1 101 CI1Io1BHO~ T py6 KO~ npo MelKyTo 4 Horo CO
CYAa . 

ABTOP KHlo1 rlo1 " TeXHIo1K a HIo13KOTeMne p aTY PHoro 3Kcne plo1Me HT a " / 1/ 

A . POY3-~HC nlo1 caIl : "Me x a H101 3 M B03 HIo1K HOBeHIo1R 3 TIo1X Koneo aH Io1 H e~e 
He snOI1 He nOHATeH, 101 T0 4HO YCTaHO BIo1 Tb y c noBIo1R, nplil KOTOpWX 
K0 I1e6a HIo1R Mo r YT Io1 nl-1 He Mo rYT B03 HIo1KHYTb, AOBOI1 bHO TPY,QHO". 
H XOTR 3a no c n enHee Ae CR TIo1IleTlI e nORBIo1I1 CR 4 en~~ PRA pa60T, B 
KOTOp~X no pe 3Y11b Ta TaM 3Kc ne p~Me HTO B ,QeI1aI1 a Cb non~TKa npor HO-
31-1pOBaTb B0 3 HIo1 KHOBe HI-1e T epMoaKYCT~4eCK~X KOIle6aHIo1~ s Kplo10reH
HblX YC TaHOBKax 101 061>RCHIo1 Tb MexaHIo13M npo4ecca 14.6.9 / , Bce e~e 
OCTaeTCR CIlO>K HWM Ha c TaA1011-1 c03AaH~A YCTaHoBKIiI npeABIo1,QeTb 
a03 MOlKHOCTb B03HIo1K HO BeHIo1R Kone6 aH Io1H 101 nlo1KBIo1Alo1posaTb Io1X Io1C T04
HIo1K Io1 . 

O,Q HIo1M 101 3 cnoco60B YCTpaHeHIo1R TepMoaKY CTIo14eCKIo1X KonefiaHIo1H 
ABIlAeT CA norIlo~eHlIe Io1X AeMn¢liIpYIO~Io1MIo1 YCTpO~C T BaMIo1, paCnOIlO>KeH , . 
H~MIo1 CHa PYlKli YCTa HOBKIo1 /7.8 / BHe KpIo10reHHO~ 4aCTII. ,D,nR 06Ha
PYlKe HIIA TepMoaKYCTIo14eCKIo1x KOIlefiaHIo1~ iii 1013Mepe HIo1R Io1X aMnIlIo1TY,Q~ 

iii 4aCTOTW Ofi~4HO B Ka4eCTBe Aa T4101KOB HcnoIlb3yIOTCR TeH30MeTp~ 
1-111101 n be30311eMe HT~, a AIlA perlo1CTpaulo1101 ClilrHaIlOB, nocTyna~lo1x 

C AaT4~KOB, - 3IleKTpOHHbl~ OCUIiIIlno r pal!>. Ha YCTaHOBKax C KPIo10
reHH~MIo1 M~weHRM~ AflR 1i13MepeH~R KOIle6aHIiI~ 6 bl111-1 I-1CnOIlb30BaH~ 

B Ka4eCT Be ,QaT4Io1KOB yroIl b H~e MIo1KpO¢oH~, cHrHan OT KOTOp~X ¢HK
Cli posal1CR CaMOnl-1wY~IIIM 6bICTpOAe~cTBylOlI\HM MHorOKaHaJlbHblM nplo16o
POM H327. 
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CxeMa H3MepIII T eI1 b HO~ 4aCTlil YCTaHO BKH n p~ BeAeH a Ha puc . 2 . 
TaKaR CIil CTeMa HHA HK a UHIII n03BOIlReT: 

1. ~3Me pATb BeIllll4101 HY H3Me HeHYIA AaBIl e HIIIR OT 0 , 1 AO 100 MM 
pT . CT. C 4acToTo~ AO 50 r4. 

2. CneAIo1Tb 3a AHH aMHKo~ 1113Me He HHR KOl1efiaHIII~ III Henpep~BHO 
BeC TII HX 3a nlllCb. 

3 . Clo1r Han C ~aT4111Ka nOAaBaT b HenocpeACT Be HHO Ha pe rlllCTplo1 
PY~~H~ n p lil fio p, MHHYR co rIl acylO~HH 3JleMeHT. 
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FUc.2 . CxeMa 1113MepliITel1 b Ho~ 4aCT ~ YCTa HoBKH: 1 - AaT 4~K Aa BIle 
HillA, 2 - Ma ra3HH COnpOTI-1BJle HIII~ P33; 3 - o 6 pa3 4 oBoe conpOTIIIB
JleH~e P310; 4 - BOIlbTMeTp; 5 - c aMonlllce ~ H327. 

o o.f c,2 Q3 

FUc.3. A~arpaMMa TepMoaKYCTIiI4eCKIIIX Kone6aHIo1~, n011Y4eHHaR nplo1 

CKO POCTIII npOTR~KH IleHT~ 250 MM/C. 

Ha puc. 3 npliIseAeH r pa$IIIK TepMoaKYCTH4eCKIo1X KOIle6aHH~, nony
4eHHblX Ha YCTaHOBKe C ~HAKo reIlHeBoH MHweHb~. AnR YMeHbweHHR 
IIIJlIiI YCTpaHeHHR TepMOaKycTI-14ecKHx Kone6aHIIIH 06~4HO Io1cnoIlb3y~TCA 
~eMn$lIIpY~~lIIe BCTaBKIiI, pa3Mell\eHHble B XOIlOAHOH 30He, TaKHe KaK 
conpOTIIIBJleHlile 1-13 CeTKI-1 15~APoccenbH~e BCTaSKI-1, a TaKlKe 6aJlIlaCT
Hble eMKOCTI-1, nOAcoeAIIIHeHHble CHapYlKl-1 K CI-1CTeMe, B KOTOPO~ B03HH 
Ka~T KOIle6aHHR, BeIllll4HHa eMKocTH, Heo6xOAHMaA AI1R IlHKBHAa4111H 
TepMoaKYCTH4ecKlllx Kone6aHHH, B TaKoro Tl-1na YCTaHOBKax COCTas
IlAeT OKOIlO 10 JlIIITPOB 12,8/, 6~IlO oTMe4eHo, 4TO BenH4101Ha TepMoaKY

3 
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Puc . 4 . CXeMo nOACoeAHHeH H~ AaT4H
KOB AnR HSMepeHHR TepMOaKYCTH4e 
CKHX Kone5aHH~ :1 - npOMe~YT0 4H~~ 
COCYA An~ r enHR; 2 - MHweHb; 3 
AaT 4H KH Te pMo aKYCTH4eCKHX Kone6a
HH ~ ; 4 - H ronb4aTblH BeHT Hnb C Ka

I I 
nH6po BaHH~M npOXOAH~M ce4e HH eM ; 
5 - COCYA ne peMeHHo r o o5oeMa; 
6 - perHC TpHpY~~H H caMo nHw~HH 
npHfiop H375. 

CTH4e CKHX Kone6a HHH s a BH CHT H OT co npOTHBneHHR nH HHH, coeAH
HR~~e~ e MKOCTb C KpHo r e HHoH cHcTeMoH/ 3/ .n03TOMY AnR o npeAene
HHR MH HHM anb Horo paCCTOR HHR Me~AY AeMn~epHo~ eMKOCT b~ H no
noc TblO, rAe BOS HHKanH Kone6aHHR, YCTaHaBnHBanH KanHfipoeaH HblH 
H ronb4aT~~ BeHTHn b. Me HRR npoxoAHoe oT Be pcTH e BeHTHnR, HaxoAH
nH MHHHManb HblH ofioeM, npH KOTOPOM B AaHHoH YCTaHoBKe nH KB HAH
posanHcb Kone6aH HR. 3a TeM YCT PO~CTBO C nepeMeHHblM ce 4eHHeM 
H o6oeMoM SaMeHRnOC b Ha eMKOCTb Ha~AeHHoro nOCTORHHoro o6oe 
Ma , KOTopaR nOAcoeAHHRnac b K yCTaHoBKe 4epes AHa¢parMY HaH
Ae HHo ro ce 4e HHR. 

Ha puc.4 AaHa cxeMa KpHo r e HHoH YCTaHoBKH C renHeBoH MH
weHblO , Ha KOTOPOH Hccn eAosanH c b BIlHRHHR BenH4H HW AeMn¢HPYIO
~e ro o6DeMa H npoxoAHoro ce4eHHR Ha eenH4H HY TepMoaKycTH4ecK"1x 
KOIle6aHHH. r pa¢HKH saB"1CHMOCTH "1SMe He HHR aMnn"1TYAbl Kone5aHHH 
AaeneHHR OT nJ10~aAH ce4eHHR npoxoAHoro oTBepcTHR Hr0J1b4aTOro 
eeHTHnR npH pa3n"14H~x BenH4"1Hax eMKOCTH npHBeAeHw Ha puc.S. 
KaK B"1AHO "1S pH cYHKa, CHH~eHHe aM nnH TYAw AnR AaHHoH YCTaHoBKH 
npoHcxoAHT npH nno~aAH npoxoAHoro ce4eHHR OKono 6 MM2 H CHnb
HO saBVlCHT OT ofiDeMa COCYAa. MHHHManbH~~ 060eM COCYAa, npH 
KOTOPOM Kone6aHHR non HOCTblO HC4esa~T, paeeH 650 cM3.~aHH~~ 
MeTOA HHA"1Ka~HH 5wn Hc nonbSOBaH H Ha APyrHx KpHoreHH~X YCTa
HOBKax. 

B saKn~4eHHe cneAyeT OTMe TH Tb, 4TO TepMoaKYCTH4eCKHe Kone
6a HHR npHHOCRT He Ton bKO epeA , BblSblBaR nOBbI.weHHe HcnapReMOCT "1 
Kp"1oreH HO~ *HAKOCT"1, HO MorYT 6b1Tb H noneS HO HCn0J1b30BaH~, 

Han~HMep, AnR o npeAeneHHR ypOB HR KpHore HHOH ~HAKOCTH e COcy 
Ae 1/ HnH AIlR nOSblwe HHR AaSJ1eH"1R S AblOape npH BblAaSJ1"1B a H"1H HS 
Hero IIII-IAKOCTH •. 
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PUc. S. f pa¢H KH saSHCHMOC TH aMnn HTYAbl AasneHHR Te pMoaKYCTH4eCKHX 
Kone6aHHH OT nno~aAH npOXOA Horo ce4eHHR KanHfipoeaHHo ro BeHT HnR 
np H pasnH 4HblX o6be Max nOACOeAI-IHReMO ro COCYAa. 

AB Topbl npHSHaTenbHbl A. r .3enbAoBlo14Y s a noneSHble COBeTbl 
H 6na roA apRT ~ .T.6opsYHoBa, B.n.MasapCKOrO, A.n.U BHHeBa, 
~ . n .naBJ10 Ba , M.B. ne SHHa 3a a KT"1BHoe y4acTHe B npOBeAeHH~ Aa HHoH 
pa6oTbl. 
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