LlenHaa aaepHas
peakuus



LlenHas si0epHasi peakuyusi - camonoanepXXuBaroLasacsa peakuusa geneHus
TAXenbIX sfiAep, B KOTOPOW HenpepbIBHO BOCNPOU3BOAATCA HEUTPOHBI,
Aensiwme Bce HOBbIe U HOBbIe AApa.

Ilennasa peakMaA NPAKTHUYECKH OCYLIIECTBAAETCA JHUIIL HA
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e CKOpOCTb HapacTaHUA LIeNHON AAEPHON peakun XapakTepusyroT
BeNTMYMHOMN, Ha3bIBaeMOWU KO3 PuyueHmMoM pa3mMHOXeHUSs
HelmpoHoea.



KoaghgbuyueHm K pasMHOXEHUA HEUTPOHOB XapaKTepudyeT ObICTPOTY pocTa
yucrna HENTPOHOB M paBEH OTHOLLEHMIO YMCI1a HEMTPOHOB B OAHOM KakoM-1inmbo
NOKOMEHNUM LENHOW peakumm K nopoavBLlEMY WX YUCNY HEWUTPOHOB
NpeaLlecTBYOLLEro NOKOMNeHus.

* rae N. - 4yucno HeMTpoHoB B i-nokoneHuu, N. , - YNCro HEUTPOHOB B
npeubmyu.l,elvl MOKOSIEHUN. Heo6xop,vuv|oe yCIOBME NPOTEKaHWUS LieMHOM
A0EePHON peakumnm MOXET ObITb Bblpa)XXeHO crneayowmm obpasom: K = 1.
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[Mpu K = 1 YNCNO HENTPOHOB, Y4HaCTBYIOLLMX B AENEHUN 90ep, OCTaeTCA HEM3MEHHbBIM, peakuus
npoTeKkaeT CTauMoHapHO, UMeET yrnpasnaemMbln xapaktep. [1pn K > 1 4yncrno HEUTPOHOB
yBENUYNBaAETCS, MHTEHCUBHOCTb peakumu Bo3pactaeT n npu K > 1,006 MOXeT NpUHATb
HeynpasnsemMbln xapakTtep; npu K = 1,01 nponcxogut B3pbIB.

510epHbIl peakmop - yCTPONCTBO, B KOTOPOM OCYLLECTBSAETCA ynpasnsemas uenHas sagepHas
peakumsa (puc. 119). FnaBHOM YacTbiO SAEPHONO peakTopa ABNSETCs akTUBHas 30Ha 2 ¢ 6nokamu
agepHoro Tonnuea 1.

YnpaBneHue npoTekaHMeM S0epHOM peakunmn OCyLLECTBISIETCS C NMOMOLLLIO PErynupYyoLLnX
cTepxHen 5 (kagmun, kapoung 6opa v gp.).

[nsa yBenuyeHus koadpduumeHTa pasmHOXEHNSS HENTPOHOB aKTUBHYHO 30HY OKpPY»KatoT
oTpaxaTenu HENTPOHOB 3.

Tak Kak a0epHbIN peakTop ABNAETCHA MOLLHbIM MCTOYHUKOM HEUTPOHOB U Y-U3ITyYEeHUs, B HEM
npegycMoTpeHa paguaumoHHasa 3awmTa 4. [ina otBoga Tensia npuMMeHAeTCs BoAa, XXUOKum
HaTpUn 1 ap.; TpyoOkM ¢ TennoHocutTenem 7. [1nsa 3amenneHns HEMTPOHOB B SAEPHbIX peakTopax
ncnonb3yeTcs cneumanbHbli 3amegnutens 6 (Tshkenada Boga unum rpadur).

HanmeHbLlUuaa macca gensweroca BeLecTBa, Npu KOTOPOM MOXET NpoTeKaTb LenHast peakums,
HasblBaeTCs Kpumu4yeckou maccod. pu 3ToM K = 1: YUCIO0 HEUTPOHOB, NOTEPSHHBIX BCNeaCcTBUE
3axBaTta agpamu 6e3 geneHus n yTedkn, paBHO YMcry HEMTPOHOB, MNOMYYEHHbIX B rnpouecce
aeneHns.

Ans yuctoro (6es 3ameanutens) 23592U, nmetowero goopmy wapa, Kputndeckaa Mmacca pasHa
50 kr, a paguyc wapa - npumepHo 9 cMm. lNpumeHss 3amennuTens HENTPOHOB U OTPaXKatoLLLyHO
HENTPOHbLI 000M0YKY 13 BepunnNus, yaanocb CHU3UTbL KpUTUYECKyto maccy 4o 250 T.



CxemaTn4yeckoe yCTpoOUCTBO
reTeporeHHOro peakropa Ha
TennoBbIX HEUTPOHAX

1 — ynpaBnsawoLWmn CTEPXKEHD;
2 — bnonoru4yeckas 3awumTa;
3 — Tennosas 3awmTa;

4 — 3amennuTens;

5 — aQepHOoe TOMMNuBO;

6 — TennoHoOCUTErb.

KoHCcTpyKuus

JTltobown ssgepHbIN peakTop COCTOUT U3
crneayrLwmx YacTeu:

AKTUBHas 30Ha C SAepHbIM TOMANBOM
N 3aMennuTenem;

OTpaxaTtenb HENTPOHOB, OKPYXatoLLum
aKTUBHYIO 30HY;

TennoHocurtensb;

Cucrtema perynmpoBaHuma LLENHOW
peakuuun, B TOM Yncne aBapumHas
3awmTta

PagunaunoHHasa 3awmrta

Cucrtema gMcTaHLUMOHHOIO
yrnpaBneHus

OcHoBHasi xapakTepucTuka peakropa
— €ro BbIXogHasi MOLLHOCTb.
MouiHocTb B 1 MBT cooTBeTcTBYET
LEenHOW peakuun, pu KOTOpOU
npovcxoauT 3-10'° nenenHwnii B 1 cex.
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26 Munm
Cxema obpa3oBaHMA TPaHCYPaAHOBbLIX
3N1eMEeHTOB B filepPHOM peaKTope



AOepHbIn peakTtop




MynbT ynpaBneHns saepHbIM
pPEeaKTopoMm



Knaccudukauusa peaktopos
(Mo XxapakTepy UCMosib30BaHNSA)

AKcnepuMeHTarbHbl Viccnenosatenbeku
e e
[Flneprle peakTopbl }
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Knaccudukaumnsa peaktopos

* [lo xapakTepy ucnonb3oBaHus

o JKcnepuMeHTalnbHblIe PeaKTopbl, NpeaHa3Ha4YeHHbIe AN U3y4YeHus
Pa3NUYHbIX PU3NYECKNX BENUYNH, 3HAYEHNE KOTOPbIX HEOBX0aMMO ANns
MPOEKTUPOBAHUSA U SKCMNNyaTauumn SAEPHbIX PeakTOPOB; MOLLHOCTb TaKnX
PEAKTOPOB He NPEeBbILLIAET HECKONbKO KBT;

* WUccnepoBaTenbCKue peakTopbl, B KOTOPbIX MOTOKU HEUTPOHOB U Y-
KBAHTOB, CO3aBaeMble B aKTUBHOW 30HE, NCMNOSb3YITCSA AN
nccnenosaHnn B obnactn saepHon dmsnkn, dusnku TBEPAOro Tena,
pagnauuoHHOM XUMuUM, dnonornn, AnNg UCnbiTaHUSA MaTepuarnos,
npeaHasHavyeHHbIX Ans paboTbl B MHTEHCUBHLIX HENTPOHHbBIX NOTOKaX (B
T. Y. AeTanen saepHbIX peakTopos), A9 Npon3BoAcTBa N30TOMOB.
MouwHOCTb uccnegoBaTenbCKuUx peaktopoB He npesocxogmT 100 MBT;
BblAENAILLAsACH SHePrus, Kak npaBusio, He UCMosib3yeTCs.

 W30TOnNHbLIE (OpPYyXEenHble) peakTopbl, UCNOSb3yeMble AN HapabOoTKK
N30TOMNOB, UCMOSIb3yeMbIX B SAEPHbIX BOOPYXXEHUAX, Hanpumep 239Pu.

e JHepreTnyeckue peakTopbl, NpegHasHa4YeHHbIE ANs NoyYeHns
9IIEKTPUYECKOUN N TEMNIIOBOW 3HEPTNU, UCTONb3YEMOWN B SHEPreTUKe, Npu
OnpecHeHnn Boabl, AN NpuBo4a CUNOBbLIX YCTAHOBOK Kopabnen u T. 4.;
gngF%Baﬂ MOLLIHOCTb COBPEMEHHOIro SHepPreTUYecKoro peakropa gocturaet

- T.



Knaccmopukaumnsa peakTopoB
(MO CcneKkTpy HENTPOHOB)

[ Ha TennoBbix

[ Ha ObICTpbIX
HEUTPOHaX

} HeuTpoHax

[Flneprle peaKTOpr}

Ha npomMexXyTo4YHbIX
HENTPOHaXx




Knaccmopukaumnsa peakTopoB
(no Bnay Tonnunea)

Cnabo
[ EcTecTBeHHbI ypaH } oboralleHHbIM

VDaH
ﬁ -

[Flneprle peaKTOpr}

Yucto
Oensawmmncsa n3oTor




Knaccmndpukauus
PeaKkTopoB

 [lo Bnay TennoHocurtens

« H20 (Boga, Bogo-BogsHon peakTop)

» [as, (paduTo-rasosbIn peakTop)

D20 (tskénaa Boga, TsbkenoBoaHbIn aaepHbiv peakTop, CANDU)
* PeakTop C opraHM4eckum TensIOHOCUTENEM

* PeakTop C xmgkomeTtannnmyeckmm TennIoHOCUTENEM

* Peaktop Ha pacnnaBax cosnemn

Mo poay 3amepnurtens

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

« Be, BeO

* [wapuabl vetannos

» bes samegnutens (Peaktop Ha ObICTPbLIX HEUTPOHAX)

[Mo KoOHCTPYKUUMK
+ KopnycHble peakTopbl
* KaHanbHble peakTopsbl

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



flnepHbI B3pbiB BCneacTBYe
ObICTpPOW LLeNMHOU peakuumn
aenexHus saep 2°°U unm #°Pu



