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TPOHHOTO [IOTOKA |1 [pacxosia TemioHOCHTENIs, & TaKMke cle-
OUaJbHBIM CHCTeMAM BHESOHHOTO KOHTPOJISA HeiiTPOHHOIO TO-
toka. {Tak, nna CY3, peaamsyemoii Ha ueTHpex OJOKax IO
900 MBt (a1.) A3C «Tpuractur» (@pasnusa), HCOONE3YIOT

MHOTOCEKIMOHHKE BHe3OHHBIE IeTEKTOPHI, TOKa3aHUA KOTOPBIX,

obpabaTHBaoT N0 CHENUAJbHEM aJrOPUTMaM B MUKPOTpoLec-
copax. Bo ®pannuu peaiusoBaEa u B TeueHue IsTH JeT pato-
taer nudposas cxema apapuiiHON BamuTh Ha «QDeHmMKCey.
Caefiyer OTMETHTH Bce GoJiee PacHUPAKINYKCA TeH[EHIMIO
npuMeneHusi Ba 00beKTOBEIX OBM f10¢TaTOYHO CJIOKHBIX IIPO-
IpaMM (CUMMYJISATOPOB) TPEXMEPHOTO HeHTPOHHO-(H3NULCKOTO
pacueTa, HCIOJNb3YIONIMX COBPeMeHHBe pe0allaHCHBe I TaK
HasHBaeMble HOJaJbHEIe METO/l HA rpyCoil ceTke. DfderTun-
mhle TudQys3noEEbIe MAJOTPYNIIOBbE MAKPOKOHCTAHTHL LOJY-
9ai0T |[IPU HOMOINM [CBePTKM € MCIOJb30BaHWEM METOJIOB Be-
POSITHOCTH TIEPBOTO CTOJKHOBeHHs Ju60 Monrte-Kapao. Ilpm
9TOM TIOYTHM HE YIOMHUHAIOTCA TaKWe TPAJUIUOHHBIE METOJbI
pacuera sdeeK, Kak MeToj cdepmuecKuxX rapMoEBK, Sy H
DSy. Ilo-BupmMOMy, BTO CBABAHO CO CTpeMieHmeM Hauboiee
afieKBaTHOTO TEOMETPUYECKOTO ONUCAHMA CJOKHBIX IIOJH-
AYeek (KacceT) COBPeMeHHHBIX KOMMeDPYeCKHX pPeaKTOpOB.

Iaa peaxkropos tTuna ADC «Bubamey ¢upma «Kpadreepk
YEHNOH» UCHONB3YyeT NPOTPAMMBEI-CUMYJIATOPH He TOJLKO IS
HHTEPIOJANMY I0Jeil dSHepPTopacIpesieleBns COBMECTHO C IO-
KasaHUAME JIeTeKTOPOB, HO M JJIfi ONTHMNU3aNWH PasinYHBIX
PEKUMOB TePerpysKH.

3maunTeNbHOE UHCIO [OKJAZ0B NOCBAIEHO TONJHMBY JJIf
JIETKOBOJIHEIX PEAKTOPOB B OCHOBHOM B BHjle [IBYOKHCH ypaHa.
Tak, (paHIyBCKHWe CIENHUAJUCTH NPeJCTaBHIU WHTePeCHHe
MaTepuajbl 0 XapaKTepHCTHKax Tomiamea «Hapamenb», mpepi-
CTaBIAKMEro TabaeTKy (TOHKNUE mapajlejienune/ibl) IByOKUCH
ypaHa ¢ NMPKOHHEBOH 0060J0YKOIT, KOTOPhle yIaKOBaHE B BH-
ne maactmHE. I'my6okoro seropamms fo 30 MBr-cyr/kr U n
6onee MOCTUTAOT TPHU BHCOKOH# SHEPTOHATPAKEHHOCTH (110
100 kB1/kr). TomiMBO XapaKTepuayeTCA NOBHIIEHHON Oes-
0macHOCTHIO n o6oramenueM 10 8% . ®upma «Kombacun nHKRA-
HUPUHTY paspaboTasa TaKk Ha3kHBaeMoe MOJHOCTHIO IUPKAJ-
JoeBoe TOIJIMBO, B KOTOPOM [aike AUCTAaHIMOHNPYyHOIue Pe-
IMeTKN I HalpaBiAlIue TPy OKH HBTOTOBIEHE U3 MU PKAJAI0A-4;
970 NpuBeJo K cHmKeHNIo oforamenus Ha 0,12%. Taxoe, Ton-
JIWBO MCIONB3YIOT yyKe HA CeMU peaKTopax, H.0HO,II0Ka3aJo
BBICOKYI0 HaJIe}KHOCTh IPH XOPOIIMX BKCIIyaTALMOHHBIX Xa-

paktepuctukax. @upma «Kpadreepk YHHOH», IpUMEHUBIIAA
aHAJOTUYHHII NOAXO0/ K BTUM IpolbieMaM, OMKUJaeT JOCTHKe-
BuA BHTOpamma Mo 45 MBr.cyr/rr U.

Ha xomepennun oTMevanoch, 9T0 pacTymue dHepreTHye-
CKue moTpe0HOCTH IPU OTPAHNYEHHHBIX BOSMOKHOCTAX JIETKO-
BOJIHBIX TOTJINBHBIX ﬁ;.lI/JKJIOB pens0e;HO TPHWBENYT K WHTEH-
CHBHOMY CTPOMTENLCTBY PeakTOpoB Ha OGHCTPHX HeHTpOHAX.
Oskupaercs, 9to nyck «Cynepgennkcay, BO MEOTOM IIOBTOPSIO-
mero yjaysble pemenus, Baupesnble pasa «@enmkca», co-
crountcsi B 1981—1982 rr. [lanpHeiinee pasBuTHe KOMMepde-
CKUX PeaKTOpOB-pasMHOMkHTeNeil Bo (@pamnmm Bo“MHOTOM
onpefieliseTcss OMBITOM SKCIAyaTanuyu d5TOH ycTaHOBKML Jlasa
GBICTPHX PeaKTOPOB B OCHOBHOM paccMaTpUBAeTCs ) OKHCHOE
TOIJNBO. V3ydaeTcs BOBMOKEOCTH IPUMeHEHHWM Tedb-chep He
TONBKO B BuOPOBaCHIEHX TBAJAX, HO W 1P HepepaloTke
orpafoTaBmero Tomiupa (B Buje Noiaynpepykros). IIpumene-
HUe MOHOKapOmia ypasa NOKa B8ajiepKUBAETCSA BCJEJCTBHE
NOBHINEHHON CTOMMOCTH TIPOWBBOACTBA.

Boabmoe BEHUManme yfeJeHO I€PCIEKTHBHEIM paspabor-
KaM ¥ ONBTY BSKCIJIyaTaluy NPOTOTUIOB KUAKOMeTaJJIuIe-
CKUX OBICTPHIX W BEICOKOTEMIEPaTyPHHX IaB80BHX PeaKTOPOB.
Ilpu paccmoTpeEmE MeskIyHAPOJHON IPOTPaMMHL HCCJe[l0Ba-
HUil BBHICOKOTEMIepaTypPHBIX _TasoBHX peakTtopo (CIITA,
Opannus, OPT, Ilseunapus) ciegyeT BHOEINTh yCHINBAIO-
muiics WHTePeC K MCIONb30BAaHNI0 TAKNX PeaKTOPOB B IePBYI0
ouepenp Ha ASC. OzxmpaeTcsi, 9TO PeaKTOPH C NapOBHIM IUK-
JOM B KoOpIyce [W3 ‘mpe/iBapuTeIbHO-HANPSKEHHOTO (eToHA
BCTYHIAT B npoMmamiiesnyo dkcuayaranmio B 1990 r. Cxenyer
OTMETHTH BHICOKHIT ypoBeHb m 60JbImOi 00beM MaTepmaso-
Be[l9eCKHX @ TeXHOJOTMYeCKuX pafoT, mpMBeNmIHX K OTpa-
60TKe J0CTATOYHO HAMEIKHOH TeXHOJOTMH IIAPOBHIX TBAJIOB
7JIsi BHCOKOTeMIepaTypHHX TasoBHX peakTopoB B DPT.

Houdepernusi TpOJEMOHCTPHPOBAJA BHICOKHN YPOBEHb
paspaloTok KOHCTPYKIWM COBPEMEHHBIX f[ePHHIX DHepreTH-
YeCKUX yCTAHOBOK, BOBPOCIIYI0 OTBETCTBEHHOCTH IPH PacCcMO-
TpeHny npoGieM, CBABAHHHX ¢ 0€30IACHOCTHIO M HEPaCIpo-
CTpaHeHHWeM SJePHOTO OPY’KHA, U, HECOMHEHHO, SBHJIACh
BajKHBIM HTAIlOM HA TYTH YKDPEIJIEHHS MEKIyHAPOJHOTO CO-
TPYAHNYECTBA B PEIIEHNN CJIOKHBIX SHEPTeTHIECKHX pobieM,
CTOAIMUX Tepeji MUPOM.

PARUTUH H. [I.

CoBercro-ppaHIy3CcKuii ceMuHap
o maporeHepaTopaM HaTpH# — BoOAa

Cemunap, cocroasmuiicsB ®INU|s nromne 1979 r., 65121 110-
cBamen npobiemMaM, CBESAHHRIM C CHCTeMaMH AaBapuiiHOI
3ammuTH TaporemepaTopos ®aTpmit — Bosa [nas ABC ¢ OH-
cTpHIME peakTopamu. Mcnoip30Banne HATPHUA BO BTOPOM KOH-
Type TaKHX yCTAHOBOK B _COBOKYIHOCTH C BOJIOMi BEICOKOTO
JaBlIeHNA B TPETHEM HOCTaBMIO HOBHE 3afadd. OcoGeHHOCTDH
COBDEMEHHHIX KOHCTPYKIWIT 3BaKII09aeTCSA B TOM, 4TO HCIOJIb-
ayeMble B TAPOTEHEPATOPAX KOHCTPYKIUOHHHE MaTepuallbl
cpaBHMTeJBHO GBICTPO paspymaiTcsa B MecTe siederrta, dTO
OpUBOAUT K €aMOPa3BUTHIO MaJoil Teun Bosibl B HaTpmit. Boab-
mas Te9h) CO8JAeT ONACHOCTh NMOBPEKEHUs COCeHell TpyOKm
u moclefylmuX paspymenuii B maporemepartope. JloOnie
YTeYKHu BOAB B HATPHil CIUTAIOTCS HEJJONMYCTUMBIMHA, T II09TOMY
naporeHepaTop A0JKeH OHTH OCHAIIEH TaKOil TyBCTBHTENBHON
n OBICTpOJieficTByIOImEeil cucTeMOi KOHTPOJIA, KOTOpas I03BO-
asaa 6B €0 OTKJIYATH ¥ IPelOTBPAINATH TeM CaMbiM Pa3BH-
THe aBapuy ¥ paspymenue KOHCTPYKIuu. TeXHUKa cerofua-
Hero /(Hs YCUEImHO CIPABIAETCS C DTOil 3aavdeil, 0 4em CBUfeL-
reascTByer skcmiyaramuss BOP-60 m BH-350 B Coserckom
Cowose n «@enuxca» Bo Ppamnun. Tem He MeHee HEKOTOpHIe
npobaeMbl TPEOYOT NONMOJTHUTEJbHBIX HCCJe0BaBWiT W pas-
pafoToK, HAJ KOTOPHIME TPYAATCH crenmanncTsl COBETCKOTO
Cowza, ®pannun u apyrux crpad. CocroaBmmniicsa ceMuHAP
DO3BOJIAI HE TOJNHKO IOBECTH WTOT MCCIEJIOBAHUAM TIOCTe]l-

HUX JIeT, HO ¥ OOMEHATHCS ONBITOM DKCIIyaTAllUH IapOTeHe-
patopoB pafoTaKIuX yCTaHOBOK.

Kak oTmedajoch B JloKJajax, pasrepmeTnmsanus TpyO uc-
naputeneit BH-350 B Bavanpewil mepuo/ sKcImIyaTanun Oblia
BEI3BaHA 0TOPAKOBKOII nafennii. PagyniioTHeHNA HAYMHAIUCE,
KaK IpaBmio, ¢ nosABJeHnA Mmajoi Teun. IIpm ee mepepacra-
Hun B 60apmyIo HAGMIONAN0CEH OBICTPOE BO3PACTAHEE JIaBJIeHUs
B Ta30BOIl IOJOCTH MCHAPHTENsI W KOHIEHTPALUE BOJOPOAA
B raze. [loBpImenre KOHIEHTPAINH BOJOPOJA BHIIE YCTAHOB-
JIEHHOTO CJYKUT OCHOBAHWEM [JIs OTKJIIYEHWs IaporeHepa-
TOpA.

Ha «Qenukce» He OHIIO 3apermCTPUPOBAHO TeYHW BOJIH
B HaTpHil. 9POBNOHHO-KOPPOSUOHHOE NOBPEKeHUe TPy6 oT-
MedeHO Ha BXO/ile B MOAyJHN IaporeHepartopa. B macrtosmee
BpeMA HamGoJpIlee PacHpPOCTPAHEHHE HOJNYIWIN JETEKTODH,
OCHOBaHHHE Ha KOHTPOJE BOIOPOJAa B 3KUJKOM HATPUH H 3a-
muTHOM Trase. B cxeme meTeKTHpoBaHUs Bojopona B «Denmk-
ce» npefiycMoTpeHa HuKeJeBas MemOpama toiammuOi 0,3 MM,
gepea KOTOPYI0 Bomopoj nupdyHAmpyer m oOHApy:KUBaeTCs
KBaJIpynOIBbHEIM Macc-cneKTpomeTpoM. OT6op HATPHSA IPOBO-
JAT TOcle KajKIoTo MOAyJdsA NaporeHepaTopa depes 0CoOBIi
cenekTop. OmepaTopy m3BecTHA KOHIEHTPALWs BOJOPOAA
B paTpuu. IIpm mosABIeHNN TPEBOIKHOTO CHTHAJA BRIIOYAETCS
CeJIEKTOD, W Yepes 5 MUH oIepaTop pacmojaraer madopma-
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IIaporerneparop «Cymepde- 9AKOB HCHOJB3YIOT MarHATOPa3pAgHBEIE HACOCH. B mormamax
HUKCa-1»: 1 — BXOI HATpPUA

opu 525 °C; 2 — apro; 3 —
paspeiBHag MemOpaHa; 4 —
BBIXO, Harpusa mpu 345 °C;
§ — BXOHO Harpua mpu 235 °C
(4 marpybKa); 6 — BXOQ mapa
nopu 184 6ap m 490 °C (4 mar
r ~ pyo6ka)

Hueit 0 ToM, KakoBa Tedb. Eciam ee/CKOPOOTh Maja, TO omepa-
TOD MOKET OTHICKATH AePeKTHEIL MOy Tb, [Ipa cCROpOCTH Tedn
>0,18 r/c maporemepaTop OTKJIIAETCsA, BOAY W HATPHU Jpe-
AEpyoT. Boxsmoe BHAMAHME ySIAeTCA MPOMEccaMm naddy-
3WA BOMOPO/Aa Iepe3 CTeHKH 13, >PPHUTHON CTAIA TOTNMUHOU
3,6 u 4 mm. [ToGaBKRa TEApa3mHA B BOAY Pe3KO yBeanInBala
nmadpdyamo Bogoposa, OTHAKO €O BpeMeHeM ee CKOPOCTh YMeHb-
majach W OpH KOHMSHTPAMA TMIPA3dHA 5 MKI/J OHA yCTa-
‘HaBIABAJNAch HA ypoBHE ~ 120 Mwr/(M?-9).

B noxmagax’ CoBePCKHX CHSMAIUCTOB |[IPABOJUIHCH De-
3yJMBTATH YKCHOPUMEHTOB II0 CAMOPA3BUTAIO MAJIOM TedH BOJIRI
B HATP Il IPH PA3TAIHHIX KOHCTPYKI{UOHHKNX MaTepraaIax. Srn
NAHHBle WCIOTH3OBAHSL /A BHPAGOTKA TPeGOBAHME K [IBTEK-
TOpaM BOXOPOAA B Tra3e I HATPUW MPUMEHATENHHO K HaporeHe-
paropam’ BH-350 m BH-600. Bomopox B rase m HATpAH B
BH-350 "KORTPOJAPYIT AHAIX3ATOPOM TEILIOMPOBOJHOCTH.
Haxa:kMBaiOT CACTEMBl KOHTPOJIs, B KOTOPHIX B KadecTse far-

Me:xIyHapOAHbIH CHUMIIO3UYM

JaseTcsa Tpa-
CammosnyM 10 Qu3mKe m XUMHM JNeIeHUs B

JMIMAOHHEIM 7 OPTAHA3YeTCA MATAT?S mpuMepHO OnUH pa3
B OATH JeT. DTOT CAMIO3WYM OBLT 4eTBePTHI M IIPOBOMMICH
g I0muxe (OPT) ¢ 14 mo 18 mas; OH COCTOAICH B 00MIe HHBIH

coobmaiock lo [pesyabratax [HCHETaHEIT 'DTHX CHCTEM M 0CO-
0eHHOCTAX WX DKCINIyaTamum, B TOM UACIe B Pe/KAME TedHd.

B jmacrosamee 'BpeMs !B HEKOTODHIX CTPaHAX pa3pabaTH-
BAIOTCA Oe3HIHEPITHOHHAIE AKYCTHICCKNE METOMH JeTeKTHPOBA-
HusA Tedn. OHAKO HOT [MHOTO MHEHUS 06 ONTHMANHHOM A~
a30He YacTOT I HamboJee mmesecooGpasHOM aIropuTMe 0Opa-
GoTkm curHaoB. Takoe moO/KeHITe CBAZAHO C TEXHHIECKIMA
FPYAHOCTAMA TPU HPOBEJCHNN HKCIIEPHMEHTOB W Pa3iImameM
ycraHoBoK. Ha wmonenm maporemepatopa BH-600, xoropas
ucusithiBaeTcss B BOP-60, uccimegoBarma Bo3MOKHOGTH 06HA-
PYReHUA TedH aKycTHIeCKHM MeTofoM. Tedb uMHTHPYIOT ap-
TOHOM.

Boxbmoit nATepec BHI3BAN JOKIAT |0 KOHCTPYRINI W TeX-
HOJIOTMW W3TOTOBJIEHNA KODPHYCHHIX MapoTeHePaToOPoOB s
«Cynepdennrca-1» (cm. pucynor). Uerslps! maporemepatopa
momHOCThI0 750 MBT (Temi.) KayKslit APOU3BOJAT HA 3aBOJe
B [MMamor-Ciop-Coxb. VBroToBiienne ORHOTO U3 HUX 3aHEMAET
orono 20 mec. CmcTeMEl Ge30nacHOCTH maporeHepaTopa pac-
CIUTAHH HA TomanaHme Ao 500 Kr-BoAs B ‘HaTpmit (~400 T)
B ClIydae Te9d B ONTHOM Kopifyce. TemIoBbie mOTOKU He MpeBHI-
martor 450 xBr/m2.

JIapaMerpsr maporeHepaTopa

MomrocTb, MBx: 750
Hopmyc, M:
EuIaMeTp 2,898
BBICOTA 22,44
Tpy0si:
ouaMerp, MM 25%2,6
ROJIMIECTBO’ 357
MartepuaJ THKaI1011-800!
Macca, T 140

JToarocpounas mporpamMma paspaboToOK maporeHepaTopoB
prss A9C ¢ GelcTpeiMu peakTtopaMu Bo @DpaHIEE BKIOYaeT
OPOEKTHPOBAHME W MCCIEJ0BAHHE DPA3JIMIHEIX UX BapPHAHTOB
masa «Cymepdernkca-2». PaccMaTpHBAIOTCA TeXHWIECKHE pe-
MIeHns, aHAJOTHIHEe IPUHATOMY IS maporeHepatopos «Cy-
nepdennkca-1», HO ¢ Apyroit cramsio lu TpyGaMm mwHOTO pas-
mepa (25 X 2,7 mm u3 ciraBal800; 30 X 3,7 mm u3s deppuTHOiX
cranmm 1X2M nan X9MB (EM-12). PaccMaTpuBaTCA Takske
MOJylIbHbIE MPAMOTPYOHEIE APOTEHEPATOPH ¢ Tpybamu pase=
mepom 15 X 2,5 MM u3 deppurmoit cramu 1X2M. ®@parmys-
CKhe "CHemmadmcTHI CYATAIOT, 9YTO OINTHMAJNbHAA MOIIHOCTH
Momyas GyfeT HaXonuThes B upenenax 100—200 MBr (rem. ),
JpyraMn BO3MOKHHIMH BapHAHTAMH MapOTEHEPATOPOB OHU
CUMTAOT MaPOTeHePATOP ¢ ABOMHEIMA TPyOaMH W MIPOCIOUKOM
reqdsa MeKIy HEMH (HA9aTO MPOMEINIICHHOE IIPOU3BOJCTBO
TaKaX TPyO mo 3akasam Gupmsl «BecTmATay3», OMpe/edAI0TCS
AX TeIuIomepesiaomue XapaKTePUCTUKHA) W IapOTeHepaTop Co
BCTPOGHHEIM HACOCOM, 4TO I03BOJSET YIPOCTATH BTOPOM KOHe
TYpP W CHeJaTh ero 0oJjiee JeIIeBEIM,

B Cosercrom Corose m @PpaHnum ¥ HACTOAMEMY BPeMeHH
HaKOTIIeH HAMOOMBMni OmkIT dKCcmIyaTanur AIC ¢ GHCTpEIME
peaxropamn. [lo ofmeMy mnpusHAHWIO, ONEIT MOKAa3ak, 9TO
HafeKE0CcTh A9C ¢ TAKMMH PeaKTOpaMH CPaBHAMA C HajeK-
HOCTBIO Apyrux AJC, a K03 HuIUeHT TOTOBHOCTA MX BHIIIE.

'CeMmEap OBLT moJe3eH cmemuaiaucTaM obeux crpan. Opan-
Oy3CKHe CIIeIHaJucTH moceTman daboparopun @3N, BH-350
4 3aBOJl II0 M3rOTOBIEHHWI0 IaporemeparopoB miasa BH-600,

KHUPHUJIJIOB II. JI,

no gpusuKe U XHMHU [eJIeHUA

rof — copok Jer Tomy Hasag 0. I'ag m @. MMltpaccMad OTKpPHI-
nn sABIeHWe |geneHns lTsuKeasx samep.

B pafore cmMmosmyMma [ygacTBoBasm oKogo 240 mpepcra-
BUTeJell PA3IMIHLIX CTPAH M MeKIYHAPOMHHIX OpPTaHMW3AIMAIL;



