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WHCTUTYT NA3EPHO-®U3NYECKUX NUCCIIEQOBAHUN (UNDWN)

PaspaboTtaH Manorabaput-

HbI  MMMYNbCHO-NEPNOSNYECKNN f

MapameTpbl U3ny4yeHus nasepa npu pacxope xmopa 65-80 Mmonb/c]

KncrnopogHo-mnoaHbii nasep (Ur- -
KWI) ¢ o6bemMoM aKTUBHOW 30HbI
50 x 50 x 250 mm.

WcecnepoBaHbl 3aBUCUMOCTM
3HEpPrUM Un3nydeHus nasepa B
€OMHMYHOM UMMyNbCe OT pacxoda
X10opa 1 COOTHOLLEHUS aKTUBHBbIX U
OydepHbIX BeLlecTB B fa3epHOM
obbeme (KMCMOpOA, OCTaTOYHbIN
XNnop, asoT, renun, MeTUnnoagug),
a TaKkKe 3eKTPUYECKON 3Hepruu,
BKNagblBaeMoW B cpesy.

YacToTta noBTOpEHMS MMnynbcoB

3MNEKTPUYECKOI 3HEPriN)
\

CpenHsist SHeprust U3nyveHns B MMNyrnbce

CpenHeKBanpaquHoe OTKITOHEHME 3HEepPrnn B €AUHNYHbIX UMNYynbCcax
OT CpeaHero 3Ha4yeHna saHeprun B cepnn nMmnynbcoB

MakcmumanbHbIf yaenbHbI 3HeprocbeM B paboyen cpefe

[OnuTenbHOCTL UMMyNbCa reHepauuy (Mo NosyBLICOoTe)

KM (oTHOLEHWe 3Heprv 13nyyYyeHns K BIIOXXEHHOW B cpeay

N

1,0 Ox
1 (3-5)%

1,7 Ox/n
no 20y

10-30 mkc

60-70 %

SKCnepMMEHTaanbIVI MakKeT nMmnynbCHO-Nepnoan4vecKoro
KVICJ'IOpO.CI,HO-I;IOAHOFO nasepa
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3asucumocmb MosiHoU MOWHOCMU 2eHepayuu om pacxoda xsopa
Mpu pasnuyHbIX 3HaYEHUSX KPUMUYECKO20 CeYeHUsi cornna:
®—h=8mm; I—h=10mm; ® —h =12 mMm

OtpaboTaH Mmogynb reHepartopa
CUHIMETHOIO KMCMopoda C 3akpy-
YeHHbIM noTokom rasa (3ICK); npo-
OEMOHCTPUPOBaHa ycTonumBas pa-
60Ta peakTopa npu pacxoe xfopa
00 560 mmonb/c, paboyero pacteo-
pa 1,2 n/c, paBneHun rasa f[o
120 Topp, ckopocTtu rasa ~120 wm/c,
BbIXOAE CWHIMETHOro Kucrnopoaa
6onee 90 % u cteneHun BbIpaboTKM
xnopa ~ 87 %.

MpoBeneHbl 3KCNepUMeHTarb-
Hble MccrnenoBaHUsl dHepreTuyec-
KMX XapaKTepuCTUK CBEPX3BYKO-
Boro KWJ1 coBmecTHO € mogyrnem
3ICK ctenpga KWMI-10. Ncnonb3o-
Banucb NIOCKME conna ¢ BbICO-
TOM KpuTudeckoro cedvenns 8, 10
n 12 MM nNpu gaBneHwu rasa Ha
Bxoge B conno o 90 topp. B ake-
nepumMeHTax npu pacxoge xropa
~ 480 mmonb/c, cKOpoCcTu rasa B
peakTope ~ 120 M/c n gaBneHuun
rasa Ha Bxoge B consio ~ 90 Topp
MakcuMmarbHas MOLLHOCTb reHepa-
umm KWJT coctaBuna ~ 8 kBT, 4tO
OTBEYaET NPUBEAEHHON MOLLHOCTM
nany4denns ~ 240 Bt/cm?.

[MpoBeaeHbl nccnegoBaHnsa ab-
COMIOTHOW KOHUEHTpauun, Bbixona
N 3HepreTmyeckon apdeKTNBHOC-
TV HapabOTKN CUMHIMETHOIO KUCMO-
poaa B aBuxyLiemcs CBY-paspsae
B YMCTOM KUCIIOPOAE U ero CMecsx
C renvem npv napumanbHOM AaB-
nexHuu kucnopoga ot 3 oo 15 Topp
C WCNOmNb30BaHUEM OKUCU PTYTU
ANA  yoaneHus atoMapHOro Kuc-
nopoga m3 rasoBoro noTtoka. [Ans
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cmecn O,;He = 1:1 npu nonHom
OaBneHMn 6 Topp nornyyvyeHa Mak-
cumanbHasi abcontoTHas KOHLEeH-
Tpaumsi CUHIMETHOro Kucnopopa
~1,15-10" cm~® un BbIXOg ~22 %
npu yaoenbHOM 3HeproBknage
~150 Dx/mmonb. JHepreTunyec-
Kas adpPEeKTUBHOCTbL HapaboTku
CVIHITIETHOTO K1cnopoga cocTaBns-
na ~12 %.

Brnepeble B Poccumn B anektpo-
paspsgHoM KT nonyveH nonoxum-
TenbHbIN KOIPDULMEHT YCUNEHUS
aKkTuBHOM cpeabl ((4—6)-10%cm™).
[MokasaHo, 4YTO 3KCMepMMeHTasb-
Hble JaHHbIe XOPOLUO OMUCLIBAKOT-
Cq CymMmOM ABYX (ONXTOBCKUX
KOHTYPOB: KOHTYpa ycuneHus ans
Temnepatypel 310 K n koHTypa
norfoLweHnss Ans  Temneparypsl
95 K. Mcxoas u3 nonyyeHHbIx pe-
3ynbTaToB, OLEHEHbl yCuneHve u
nornoLweHne akTUBHOW cpedbl B
LeHTpe KOHTYpa, KOTOpble COOTBET-
cTBeHHO coctaBunm 3:-10~° cm™' u
—7-10% cm™.

MNpoBegeHo aKkcnepuMeHTansHoe
N pacyeTHO-TeOpPETUYECKOE UCChe-
[OBaHMe BO3MOXHOCTU (ha3oBOro
CNOXEHUs IByXKaHanbHOro B3pbIB-
HOro ¢POTOAMCCOLIMOHHOrO nasepa
(B®OJ1) c BPMB-3epkanom B ycrno-
BMAX TypbyneHTHOM atMocdepHOn
Tpacchbl. PacctosHme mexay ocamm
kaHanoscocTaensano31 cm. ctou-
HVK U3ry4eHns B BuAe anadparmbl
anameTtpom 0,6 cM, M3 KOTOpOM
BbIXOOUT MW3My4YeHne B3PbIBHOIO
3ajaloLlero reHeparopa, pacno-
NOXeH Ha paccTosHun 2,5 km oT
Bxoda B bnok ycunutenen. lNMony-
YeHHOe JKCnepuMMeHTanbHO pac-
npegeneHne NNoTHOCTU 3HEPrnn B
nnockocTn anacparMel Npeacras-
nsaeT cobon nHTepEPEHLNOHHYHO
KapTuHY, XxapakTepHyto ans daso-
BOMO CIOXEHUSI U3MNyYeHus ABYX
KaHanoB (LMpvHa Monockl B Kap-
TMHE cormacyeTcs C paccTosiHMEM
Mexay kaHanamu). PacuyeTHoe
pacnpegeneHne nioTHOCTU 3Hep-
rMn B NOCKOCTW anadparmbl, no-
ny4yeHHoe B YCITOBUSAX YMEPEHHOM
aTMocepHon  TypOyneHTHOCTH,
XOpOLLO COorfacyercs ¢ aKcnepu-
MEHTanNbHOW KapTUHOM no obLuen
LUIMPWHE pacnpegenexHns u wmpu-

7 He nonockl. B cooTBeTCcTBMM C pac-

OCHOBHbIE JOCTWXXEHUA PPALI-BHUNID

OkcnepumeHmarnbHas ycmaHoeka KucrnopodHo-toOHo20 nasepa KUJ1-10
8 paboyem rnomeweHuU
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OKcrnepumeHmarbHbie U pacdemHbie ¢holixmoecKUue KOHMypbI
102/1I0WEHUST U yCUIIeHUsT akmugHoU cpedbi: O — 3KCrepuMeHm;
e — PACYEM, T=310 K; = — pacyem, T=95 K

YyeTamy MakcuMarbHasi NI0THOCTb
3HEeprumn B NOCKoCTW Anadparvbl
yBenuunsaetcsa 6onee yem B 4
pasa Nno CpaBHEHWIO CO CryYyaem
ogHokaHanbHoro BT — n B
OOHOPOOHOW, U B YMEPEHHO Typ-
ByneHTHOWN aTmocdepe.
OKCnepumMeHTanbHO noaTBep-
XOEHO npeackasaHHoe paHee Ho-
BOE sIBNEHne — oTcyTcTBUE 0bpa-

LweHusa BonHoBoro ¢gpoHTa (OBOD)
npu BPMB cdokycMpoBaHHbIX
nasepHbIX Ny4YKOB C BUHTOBOW AUC-
nokauuei BONIHOBOro opoHTa (BUX-
peBbix Mop laycca — Jlareppa).
OB® BuMXxpeBbIX MYy4YKOB HE Habnto-
AaeTcs U3-3a OTCYTCTBUS Cenekumm
CTOKCOBOW MO[bl, COMPSHKEHHON
nasepHon moge. 3T0 nNpomucxoauT
BCNeacTBme TOro, YTo Koadduun-

\J net POSAL-BHUNI®
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PacnipedeneHue nnomHocmu sHepauu usnyvyeHusi BOAJ1
8 rniiockocmu Auaghpaembi 3adarowe20 eeHepamopa
8 aKkcriepumeHme (a) u pacqyeme (6)

€HTbl YCUINEeHNsa CTOKCOBOW COoMpsi-
XEHHOW MOAbl U  aHanormyHomn
MoAbl C 06paTHOM CNMpPanbHOCTbIO
ofuHakoBbl. [1o3TOMy CTOKCOB ny-
YOK npeacrtaensieT cobor cnyvan-
HYH0  KOMOWMHaUMIO  HECKOIbKMX
Mof, BKItodasi conpsikeHHyto. [ns
AO0CTaTOYHO LUMPOKOro Kracca BUX-
pPEeBbLIX My4YKOB Habniogaercss Ho-

BOE sIBMEHME, Ha3BaHHOe npeobpa-
30BaHMEM BOTHOBOrO hpoHTa npu
BPMB. Ero cyTb 3akniodaeTcsa B
TOM, YTO B CTOKCOBOM My4Ke Cerek-
TUPYeTCs Moga C perynspHbiM
¢a3oBbIM PPOHTOM, KOTOpast OPTO-
roHanbHa nasepHou moge. B pexu-
me BPMB, 6nn3kom K noporoBomy,
cenektupyemas moga 6nmska kK
OCHOBHOW rayccoBow Mofe.
PeannsoBaH nabopaTopHbIN
peHTreHoBckmnin nasep (PJ1) Ha
nepexoge 3p-3s Ne-nogobHoro
Ge (A = 19,6 HM) B KBasucTaum-
OHApHOW CXeme CO CTOSIKHOBU-
TENbHOMW Hakaykon. AKTMBHas
cpepa PJ1 peanusyetca B nnasme,
obpasytowencsa npyu OoKycMpoBKe

1,0

CaobokycuposaHHbIl 8 ktoeemy BPMbE suxpesol
nasepHnlt rny4ok (LG," moda)

© ol

PacnpedeneHue UHMEHCUBHOCMU 8UXPE8020 /la3epHO20 ryyKa (a, 6) u KapmuHa e20 UHmMepghepeHyUU ¢ HaKITOHHO
nadarowjel nockol 8osHol (8, 2) 8 pacyeme (a, 8) u akcriepumeHme (6, 2)

a

8

2

PacnpedeneHue nnomHocmu sHepauu cmokcosa fny4ka (a, 6) u kapmuHa e2o UHmepgepeHyuUU ¢ HakIIoHHO nadarouwel
r710cKol 8osiHoU (8, 2) 8 pac4yeme (a, 8) u akcriepumeHme (6, e)
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N3MNy4YeHNss OOHOrO0 M3 KaHanos
nasepHou yctaHoBkmn «Wckpa-5» B
CTPOYKY WnprHOM okorio 200 MKM
Ha nnockonm MwuwleHn. Onutenb-
HOCTb MMnynbca Hakadkm 0,5 Hc,
aHeprmus 300 Ox. MuweHb npeg-
cTaBnsieT cobou NIOCKYH CTEKMSIH-
HYHO NnacTuHy AnuHon o 1,4 cm
C repMaHueBbIM MOKPbITUEM TOM-
wuHon 0,15 mkm. MNMonyyeHo, 4To
Habnogaembln KO3 ULNEHT
ycuneHus PI coctaenseT 7 cm™,
pacxoAMMOCTb PEHTFEHOBCKOTrO
nasepHoro usnyyveHusa 10 mpag,
cMelleHre ny4yka OTHOCUMTENbHO
ONTUYECKON OCU K3-3a pedpakumm
10 mpag. TpexmepHoe pacyeTHoe
MogenupoBaHMe MnokKasano Xopo-
Luee cornacue ¢ aKcnepumeHTarnb-
HbIMW OaHHbIMW. PacyeTbl nokasa-
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6 , Mpaj
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Hurencus o CTh, OTH.CJ{
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OCHOBHbIE JOCTWXXEHUA PPALI-BHUNID
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3asucumocms criekmpasbHOU APKOCMU yCUIEHHO20 CIOHMAaHHO20 U3/Ty4YeHUs
om OnuHbI MUWeHU 8 pac4Yemax (o) u 3KkcriepumeHme (m)
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[ly4oK peHmMe2eHO8CKO20 Na3epHO20 u3ny4yeHusi 8 dasibHel 30He 8 pacyeme (a, 6) u akcriepumeHme (8)

W, YTO MCMOMb30BaHME B CXEMe
PJ1 peHTreHOBCKOro 3epkana ¢ oT-
paxaTenbHon cnocobHocTbio 10%
N OopraHusauus ABYyXMNPOXOOHOro
pexuma ycuneHunsa nos3sonart B 10-
20 pa3 noBbICUTb SPKOCTb U3ny4ye-
Hus PJT n cylecTBeHHO yBENNYUTL
OJIMHY NOMepPeYHON KOTepeHTHOCTU
YCUINEHHOTO CMOHTaHHOIO M3ny4e-
Hua (YCWU), uyto BaxHO Ansa npwu-
NOXEHWN.

Ha ©6ase nonynpoBOAHMKOBOM
Kamepbl MOHW3aLMOHHOIO TUna u
MHOrOKaApOBOW 3NIEKTPOHHO-ONTU-
4Yeckon Kamepbl pas3paboTaH MHO-
rokagpoBbIi  peructpaTtop uMany-
yeHnsa B MK-guanasoHe. Obnactu
NPVYMEHeHWs permcTparopa:

* ANarHocTMKa n3ny4yeHus nm-

~~ NYNbCHbIX, UMNYyNbCHO-Nepuoaun-

2V =

YCH B nansHeit 30He

______ &l e -
Muuienn L)

OTpasarolee peHTICHORCKOE 3CPKAIIO

Cxema PJ1 c ompaxxarouum 3epKaiom

net PeAL-BHUNID
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PacuemHoe pacripedeneHue ninomHocmu sHepauu YCU e darnbHel 30He (a)

u ee cpes o ocu by (6) npu Hanu4uu 3epkana e cxeme PJ1

MHozokadpoenili peeucmpamop
KUT-3M

YECKNUX N HENnpepbIiBHbIX 1a3epoB (

VIK-ouanasoHa: OCHOBHble TeXHUYECKUe XapaKTepPUCTUKM 1

lMpumep peaucmpayuu (Haepes 8osbhpamosoll horbau
371eKmpopa3psi0oM C MblIbHOU CMOPOHbI; Yacmoma
kadpos — 100 kl'y)

* rasogvMHaMu4eckue uccremo- r
BaHUs;

* paspaboTka HOBbIX NHOYCTPU-
anbHbIX TEXHOMOMMI C WUCMOMb30-
BaHMEM Na3epHO CBapKU, PE3KN U
3aKarnku MeTanos;

* OMUCTaHUMOHHas perucTpaums
CTPYKTYpbl TEMMOBbLIX MOMeln Ten
npu UX yagapHoOM 1 aspoavHamuye-
CKOM Harpy>eHuu;

* UMMNyIbCHas ANeKTpoaMHaMuKa.

BxogHast anepTypa npueMHuka
CnekTpanbHbIi AnanasoH YyBCTBUTENbHOCTH
MuHMManbHas peryctpupyemas Temneparypa
Mopor peructpauum (A = 3 Mkm)
[luHamnyecknin ouanasoH peructpauum
Yuncno kagpos

Bpewms akcnosuumm kagpa

Yactota kagpoB

MpocTpaHCTBEHHOE pa3spelleHne

[abapuThl

Macca

OHepronoTpebnenve

20 mm

1-10 MKm

300 °C

1:107 Ox/cm?
2200

9

0,5-20 mKkc
50-500 kI'y

100 nap nuH./kagp
185 x 405 x 450 Mmm
13,5 kr

220 B, 30 Bt
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