
AKqxoHepHoe o6qecrso
(KoHcrpyKropcroe 6rcpo xuMaBToMarHKu)

(AO K6XA)

Poccx8, 394006. r Boporex. yn. Bopounnosa, 20
ren.: {473} 234-65-65, 263-36.80. Saic: {4731276-8r',40

e-mail: info_kb@kbkha.ru, http:/tuww.kbkha.ru/

oKno 29691226, OrpH 1043600062725
hHH/Knn 36650461 771366501 001

dt 12,_Z,Zt j1_ x""-{e4ia
rra ,\r

Orsbre

upo6nelra pa:pa6orr<u rennosofi cxerraH rszrarerefr.
lo3BoJrrer .qarb peKoMeHAarlr4r4 rro eu6opy

()T

Ha aBropeQepar Ar4ccepraqr4u Kpyr.nona Kupn.n.na llropennra
<<Mo4enuponanue renno$r,r:raqecKux npoqeccoB B tsbrcoKoqacror'oM rioHHoM

ABLIrareJre))' npeAcraBneHHOfi na COucranvre yreuoi creleHr,r KaHrlrrara
TexHr4lrecKr4x rrayK IIo c[erllrEurEHocrri 05.07.05 - <<Tenaonrre, sJreK.rpopaKerH6re

ABr4faTeIr{ r4 SHeproycTaHoBKI,r JreTaTeJrbHLD( aIr[aDaToB>

Ten4enqzn pa3Br{Tr4rr xocu'qecrofi Texrrr.rKrr rpe6yror pa:pa6orru u
npr.rMeHeHn r s$lpexraanrrx 4evrarereft gnx o6ecneve'r'r AJ[rreJrbnbx cpoKoB
aKTT'BHO.O cyqecrBoBa'r4rr KocMr,FrecKr.rx afinaparoB (KA). 3ra rpe60aanu_a
OIPEAEJI{IOT ICPCIEKTI,IBbI IIPHMEHEHI,I' BbICOKOqACTOTHBIX I,IOHHbD( 4NrArArErrEE
(Bril4D o6naAarou{ax 6onee s'coroft sxoHorr{FrHocrbro r{ pecypcoM rro
cpaBHeHIIIO c ApyflilMlr T[naMn gJreKrpopaKeTHErx 

ABr.rfaTeJren pp.{).
Axryarsnrrrra Ha) r'o-Texrr, qecKr{M Bo[pocoM co3Aar 4f, BrIZlr flBrraercfr

KoHcrpyKql{[ Ha gTa''e npoeKTl4poBaHl'rf,' Bhrf,Br,rrb KprrrnlrecKr{e g.[eMeHThI
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Tennogas MoAeJIb ABI{fareJrrI

NOAXOA'IqIfi MATEPI,IAJIOB

KOHCTPYKIII'A' A TArcKE NCO6XOgZUA AJUI PEIIIEHII,fi BOIPOCA I,IHTEIPAIIIII4 BTIIIII C

Apy rprMkr cr,rcreua"nu KA.



flr.rccepraqlronnax pa6ora Kpyrnora K.I,I. nocrarqeua paspa6orre relJroBr,rx

MOAEJICE rrpoBeAeHuro pacr{eTHo-9Kclepr4MeHTiurbr{bD( I,IccIIeAoBaHrII4

pacrpeAeneHr{fl reMneparyp n o6pasqax BTII,IA pa:lrn rHoft p€BMepHocr[.

B Anccepraur,ronnoi pa6ore perrreH prr Hayr{Hbrx 3aAaq, cBr3aHHhrx c

pa:pa6orrofi TeruroBhrx uoAenefi BIII4A u fix oKclepr.rMeuT,urbuoMy

[oATBepx(AeHnro. Hayruar rleHHocrb pa6oru 3aKJrroqaercr B cJreAyroqeM:

1 . Cos4ana 6arancosar Snsuro-uarenaarr{rrecK€ur MoAeJrE nna:uoQusruecrux

[poqeccoB, o6ycnoanennrx uoru.rsaquei aroMoB pa6o.rero ra3a B

caMocTorTeJIbHoM T4TTAyKIII4OHHOM pa3ptAe I1I BKJTTOqaIOIIIHX

nsaranrogeicre[e qacrrzrl-r4 oHoB, gJreKlpoHor u Soronon - c [oBepxuocrrMr4

eJIeMeHroB KoHcrpyKqrar,r BqI4I.
2. Pazpa6onHa relJroBair MoAeJrE, oflpe.ueJu{roqarr cBr3b reruroBbrx noroKoB Ha

[oBepxHocrll ftrlopa3prlHoE ranaeprr, oMr4ccrronnoro u ycKopflolqerc

9neKTpoAoB uonno-ontaqecxofi cricreMbr C I,IHTCMAJIbHbIMI4

xapaKTepucrr,rravz BIIZL c 6onruroft roqHocruo r,r3MepreMbur{ B

9r(cneplrMeHTe. floxa:aHo, qro B KaqecrBe o[peAeJurroqero fiapaMerpa

TenJroBoro cocroflHn{ no B9I,1.{ u guaqesr,rft TelJroBbrx [oroKoB yAo6Ho

ncrloJrb3oBaTb ToK T4OHHOTO nyrra, 6lusruri rlo 3HaqeHr4ro ToKy B

gJrercrptrlrecKofi qenlr gMaccr4orruoro gJIeKTpoAa,

3. B uporparr,rMuoM KoMrrJrerce ANSYS npoBeAeHo pacqerHoe r4ccneAoBa'r.e

TerrJroBbD( ruo4enefi B\MA pa:nravuofi pa3MepHocrr.r Morr+rocrbro or 300 Bt
ao 20 xBr.

4. Paspa6orana Mero.q{Ka gKcfiepr{Me'r€rJrbHoro orpe.4eJreH[r paAr{aqlroH'brx

lapaMerpoB MarepriirJroB, neo6xo4raurrx AJUr qr4CJreHHOrO pacqera reruronoi
MO,IIEJII{.

5. Pa:pa6orana MeroAr{Ka gKc[epr{MeHTanb'ofo ru,MepeHnf, TeMneparyp'Lrx
pacnpegeleuufi no BHeruHr.D( gJreMeHTulx KoHc,rpyKrllrrl BIMA c
ncrroJrE3oBaIIUeM TeruroBr43opa.

6. Brrnonneno cpaB'errue pacqerH'rx r{ gKcrrepr{MeHTaJrbrrbrx 
AaHHhrx,

[oKa3brBaroqee yAoBJreTBOpriTeJrbHoe coBna,qeHr4e pe3yJrBTaTOB.

K ne4ocrarrar'r arropesepara .qricceprarln,,n Kpyrnona K.z. Mox'o orrlecrrr
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cneAyroqee:



. B aBTopeihepare He yKa3axa BeJILFIIIIHa coKpaIrIeHI'Iq BpeMeH[

KoMnbrorepHoro pacqera 3a cr{er )rMeHbIIIeHI,It KoJII4lIecrBa oreepctuft n

gJreK'rpoAax [pr4 coxpaHeHr4r4 ruroIIIaAI,I nep$opauuu.

o Orcyrsrsyer cc6urr<a Ea nl.rreparypHLre ucrorlrrl{xr,r o6ocuosuBaloqall

Kplrrr{lrecKyro reMrreparypy ruraHoBoro crurasa BT14 paBrryo 400 "C.

o Ha pucysre 9 anropelpepara 3rraqenlrrl reMrleparypbl TIpLIBeAeITEI n oC, a

AoJDKHrT 6urr npuregenrr s K.

BrrurenepevucJleHHbre HeAocrarKLr He cHl{xalor HafIHyIo qeHuocr},

pa6omr. Coucra:reneu BbrrroJrHeH BecL KoMr reKc pa6or no q[creHuoMy

MoAenr,rpoBarrr{ro rerrJroBbD( [poqeccoB B [porpaMMHoM KoMrureKce ANSYS, a

TaK)r(e KoMnJreKc g(cnepr.rMeuTaJrbHbD( pa6or uo lr3Mepeulrlo reMleparyp B

ABr4rareJrf,x npu na6oparoprrbD( rrrcrrlrraHusx. B xoAe grrr( gKcrrepr.rMeHToB

loJrrreHbr p$yJrbTarbr, Korophre rr,roryr 6uTb [crIoJIEiloBaHbI AJUI rIocJreAyIOrII4X

paspa6ororc ABurareJrbHbrx ycrarloBoK c B9I,IA. OcnosHrre pe3yJIETarbI pa6otrr

orry6rurnonarrr s 13 crarb{x, B ToM qI,IcJIe 2 n peqensrapyeMLD( HafrHbrx

Ir3qans.rrx, a raor(e AoKJIaTbIB€uIr4 cr ua 14 poccraicxr,rx Lt Mex(AyHapoAHErx

ronQeperqun<.

An'ropeSepar no3Bor.fier cyAlrrb o roM, tITo Al,rccepralluouHarl pa6ora

orBerraer nceu Tpe6oranusM BAK P@ ra ssnterct 3aKorrtleunofi nayrno-

xra;ru$nraquonnofi pa6o:roft. Amop ArIccepraIIIlLI rlo reMe <<Mo4elnponanrae

renno$u:uvecKr.rx qpoqeccoB B BbrcoKorlacroruoM uoHHoM ABI{rareJIe>), Kpymon

Kupnnn I,Iropenn.r, 3acJryxr4Baer rrpvcy)K4entra yt€ttoi crerrenl'I KaHAvAara

TexHr,rrrecKro( HayK no cflelll{€tlrHocrll 05.07.05.

3aNa. na.IamHlrKa pacqerlroro orAeJIa,

K,T.H..
C.H. fap6epa

Ilo4nucr fap6epu Cranracnaea Hlrronaesr,t.ra

Pyrono4r.rrenb HanpaBJreHnr uo 3P,{,
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