LlenHaa agepHasn peakuua

11 knacc NMoaroroBun: CaskoB [.
yuutenob AHTUKY3 E.B.



LlenHasi si0epHasi peakuyusi - camMOMNoAAepXuBaloLLlagca peakuus OeneHus
TSKENbIX SAep, B KOTOPOW HENPepbIBHO BOCMPOU3BOAATCS HEWTPOHbI, Aensiuime
BCE HOBbIE 1 HOBbIE SAapa.

Ilennasa peakMaA NPAKTHUYECKH OCYLIIECTBAAETCA JHUIIL HA
Tpex uzoronax. OaAUH U3 HUX — 23" » U, KOTOPBIM IPUCYTCTBY-

eT B npupoaHoM ypaHe (0,7%), a ,uBa npyrux — 43U u 40 Py

MINOJNIYYaAKT NCKYCCTBEHHO.

o+ U— W Ba+5 Kr+3 {n,

On+2§§’U—> 140Xe+ Sr +24 oll.

» CKOpOCTb HapacTaHusa LEenHOM SOepHON peakuum XxapakTepusyoTt
BEJSIMYNHOW, Ha3blBAaEMOW KO3GhpUUUEHMOM pa3MHOXeHUS HelUMmpOoHO8.



KoaghgbuyueHm K pasmMHOXEHUA HEUTPOHOB XapaKTepudyeT ObICTPOTY pocTa
4yucrna HENTPOHOB M paBeH OTHOLLEHMIO YXCIa HEMTPOHOB B OAHOM KakoM-inmbo
MOKOSIEHMN LEenHOM peakumm K MOpoAUBLLUEMY UX YUCIly HEUTPOHOB
NpeaLlecTBYOLLEro NOKONeHus.

* rae N. - 4yucno HeMTpoHoB B i-nokoneHuu, N. . - YUCro HEUTPOHOB B
I'Ipe,El,bILI,yLLI,eM MOKOSIEHUN. Heo6xon,vuv|oe yCIOBWE NPOTEeKaHWUS LieMHOW
SAOEPHON peakumm MOXET ObITb BblpaXXeHO cneaytowmm obpasom: K = 1.
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[Mpu K = 1 YNCNO HENTPOHOB, Y4HaCTBYIOLLMX B AENEHUN 90ep, OCTAeTCA HEM3MEHHbBIM, peakuus
npoTeKaeT CTaluMoHapHO, UMeET yrnpasndemMbln xapaktep. [1pn K > 1 Yucrno HEUTPOHOB
yBENNYNBaEeTCs, MHTEHCUBHOCTb peakumn Bo3pactaeT n npu K > 1,006 MOXeT NpUHATb
HeynpaBnsemMbln xapakTtep; npu K = 1,01 nponcxogut B3pbIB.

510epHbIlU peakmop - yCTPONCTBO, B KOTOPOM OCYLLECTBSETCA ynpasnsemas uenHas sagepHas
peakumsa (puc. 119). FnaBHOM YacTbio SAEPHOrO peakTopa ABNSETCs akTMBHas 30Ha 2 ¢ 6nokamu
agepHoro Tonnuea 1.

YnpaBneHue npoTekaHMeM S0epHOM peakunmn oCyLECTBISIETCS C NMOMOLLIO PErynupyoLmnx
cTepxxHen 5 (kagmun, kapobug 6opa v gp.).

Ansa yBenuyeHus koadpduumeHTa pasmHOXEHNSS HENTPOHOB aKTUBHYHO 30HY OKPY»KatoT
oTpaxaTenu HENTPOHOB 3.

Tak KakK ssaepHbIN peakTop SABMSETCS MOLLUHLIM UICTOYHMKOM HEUTPOHOB U Y-U3IyYEeHUS, B HEM
npegycMoTpeHa paguaumoHHasa 3awmTa 4. [ina otsoga Tensia npuMMeHAeTcs Boaa, XXUAKum
HaTpUh 1 Ap.; TPy6kn c TennoHocutenem 7. [Ans 3ameaneHns HEMTPOHOB B SAEPHbIX peakTopax
ncnonb3yeTcs crneunanbHbi 3aMmeanuTens 6 (Tskenasa Boga unu rpadur).

HanmeHbLUaa macca genswerocs BeLeCcTBa, Npu KOTOPOM MOXET NpoTeKaTb LenHast peakums,
HasblBaeTCs Kpumu4yeckou maccou. pn 3ToM K = 1: YUCIIO0 HEUTPOHOB, NOTEPSIHHBIX BCNeaCTBUE
3axBaTta agpamu 6e3 geneHus 1 yTedkn, paBHO YMCrly HEUMTPOHOB, MNOMYYEHHbIX B npouecce
aeneHns.

Ansa ynctoro (6e3 sameanutens) 23592U, nmetowero popmy Liapa, Kputmyeckasa macca pasHa
50 kr, a paguyc wapa - npumepHo 9 cMm. lNpumeHss 3amennMTens HENTPOHOB U OTPaXKatoLLLyHo
HENTPOHbLI 000M0YKY 13 BepunnNus, yaanocb CHU3UTb KpUTUYECKY0 maccy o 250 T.



CxemaTun4yeckoe yCTpouCTBO
reTeporeHHOro peakropa Ha
TennoBbIX HEUTPOHAX
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1 — ynpaBnsawoLWmn CTEPXKEHD;
2 — bunonoru4yeckas 3awuTa;
3 — Tennosas 3awmTa;

4 — 3amennuTensb;

5 — a4epHoe TOMBO;

6 — TennoHocuTenb.

KoHCcTpyKuus

JTtobown ssgepHbIN peakTop COCTOUT U3
cneayroLwmx YacTeu:

AKTUBHas 30Ha C SAepHbIM TOMNBOM
N 3aMennuTenemM;

OTpaxaTtenb HENTPOHOB, OKPYXatoLLum
aKTUBHYIO 30HY;

TennoHocurensb;

Cucrtema perynmpoBaHuma LLENHOWN
peakuuun, B TOM Yncne aBapumHas
3awmTta

PaguaunoHHasa 3awmrta

Cucrtema gMcTaHLUMOHHOIO
yrnpaBneHus

OcHoBHasi xapakTepucTuka peaktopa
— €ro BbIXogHast MOLLHOCTb.
MouiHocTb B 1 MBT cooTBeTcTBYET
LEenHOW peakuun, pu KOTOpOW
npoucxoauT 3-10'° nenenwnii B 1 cex.
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AoepHbIn peakTop




MynbT ynpaBneHns saepHbIM
PEaKToOpoOM



Knaccudukauusa peaktopos
(Mo xapakTepy UCMosib30BaHUS)

AKcnepuMeHTarbHbl Viccnenosatenbeku
e e
[Flneprle peakTopbl }
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Knaccmngukaumnsa peaktopos

* [lo xapakTepy ucnonb3oBaHus

o JKcnepuMeHTalnbHble peaKTopbl, NpeaHa3Ha4YeHHbIe AN U3y4YeHus
Pa3NUYHbIX PU3NYECKNX BEMNUYNH, 3HAYEHNE KOTOPbIX HEOBXoaMMO Ans
MPOEKTUPOBAHUSA U SKCNNyaTauumn SSAEPHbIX PeaKTOPOB; MOLLIHOCTb TaKnx
PEAKTOPOB He NPEeBbILLIAET HECKONbKO KBT;

e WccnepoBaTernibCKne peakTopbl, B KOTOPbIX MOTOKN HEUTPOHOB U Y-
KBAHTOB, CO3[jaBaeMble B aKTUBHOW 30HE, NCMNOMb3YTCH AN
nccnegoBaHnin B obnactu sgepHon donsnkun, pusnkm TBEpOOro Tena,
paguaumoHHON XuMun, buosnormn, Ans NCNbliTaHUA MaTepuarnos,
npeaHasHavYeHHbIX Ans paboTbl B MHTEHCUMBHLIX HENTPOHHBIX NOTOKaxX (B
T. Y. AeTanen saepHbIX peakTopos), A9 Npon3BoAcTBa N30TOMOB.
MoLLHOCTbL UccrnenoBaTenbCckux peakTopoB He npesocxoamT 100 MsT;
BblAENALLAACH SHePrus, Kak npaBusio, He UCMosib3yeTCs.

 W30TOnHbLIE (OPYyXEenNHbIe) peakTopbl, UCNOSb3yeMble AN HapaboTKK
N30TOMOB, UCMOJSIb3yEMbIX B SAEPHbIX BOOPYXXEHUAX, Hanpumep 239

e JHepreTnyeckKkue peakTopbl, NpegHasHa4YeHHbIe ANns NoyYeHns
SIIEKTPUYECKOUN N TEMSIIOBOW 3HEPTNU, UCTONb3YEMOWN B SHEPreTUKe, Npu
ONMpecHeHnn BoAabl, AN NpuBoA4a CUNOBbLIX YCTAHOBOK Kopabnen u T. 4.;
geé'IJF%BaFI MOLLIHOCTb COBPEMEHHOIro SHEPreTMYecKoro peaktopa gocTuraet

- T.



Knaccmopukauunsa peakTopoB
(MO cneKkTpy HENTPOHOB)

[ Ha TennoBbix

[ Ha ObICTpbIX
HEUTPOHaX

} HeuTpoHax

[Flneprle peaKTOpr}

Ha npomMexXyTo4YHbIX
HEeNnTpPOHax




Knaccmopukauunsa peakTopoB
(no Bnay Tonnuea)

Cnabo
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[Flneprle peaKTOpr}

Yucto
Oensawmmncsa n3oTor




Knaccmndpukauus
PEeaKTopoB

 [lo BuAay TennoHocurens

« H20 (Boga, Bogo-BogsHoW peakTop)

» [as, (paduTo-rasosbIn peakTop)

D20 (tsaxenasa Boga, TshkenoBogHbIn aaepHbiv peaktop, CANDU)
* PeakTop ¢ opraHnyeckum TennoHocuTenem

» PeakTop C Xuakometannmyecknm TenroHocuTenem

* PeakTop Ha pacnnasax conewu

Mo poay 3amepnurtens

* C (rpadout, 'paduto-rasosbin peakTop, [(padpmTo-BOLHbBIN peakTop)
« H20 (Boga, JlerkoBoaHbln peakTtop, Bogo-BoasHoun peaktop, BBOP)
D20 (tskénas Boga, TsxkenosogHbl agepHbin peaktop, CANDU)

. , BeO

* [wapuabl vetannos

» bes samegnutens (Peaktop Ha ObICTPbLIX HEUTPOHAX)

[Mo KoOHCTPYKUUM
+ KopnycHble peakTopbl
+ KaHanbHble peakTopsbl

Mo cnocoby reHepauuu napa
* PeakTop ¢ BHewHUM naporeHepaTtopom (Bogo-soasHoun peaktop, BBOP)
*  Kunawmn peaktop



pou uenHon peakuumn gerneHvna agep

SflnepHbIN B3pbIB BCreacTBUe
ObICTPOM LLeNMHOU peakummn
aenenus aaep 2°U unu 2°Pu



