[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®HO: AradoHoB ANKAFHIAEFEPCTBO HAYKH M BBICIIEI'O OBPA3OBAHUSI POCCUIICKOMN ®EJEPALIMHA
NomkHocTb: HWE[EMHFBEHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE
[ata nognucanus: 14.04.2024 20:30:13 BBICHIETI'O OBPABOBAHUSA

YHMKANbHbI NPOrPaMMHBIA KNHOY: «MOCKOBCKHUH NOJUTEXHUUYECKHUI YHUBEPCUTET»

1539477a8ecf706d qEBGKCARCKHEWHCTUTY T (PUJIUAT) MOCKOBCKOI'O NOJIUTEXHUYECKOI'O

YHUBEPCUTETA

Kadenpa TpaHCIOPTHO-IHEPIreTHYECKUX CUCTEM

VTBEPWKIAK) ™N

] [)ﬁﬁ:m-d‘;hmt:mm A\
) o |I.I|

i Fran AB. Aradonos

e T e e
«'K Mol — A5, __;‘ 2024 rona

e

«TexHoJ0TMYECKHE NIPOLECCHI NePepPa0dOTKH HedTH U ra3ay
(HaMMEHOBAHUE JUCITUTLTHHBI)

Meroanueckue ykazaHus 1o
BBINOJIHEHUIO KYPCOBOT'O ITPOEKTA

HampaBiaenue
P 21.03.01 Hedrerazosoe aejio
MOJITOTOBKH
(Ko M HAMMEeHOBAHUe HANIPABJICHHUS II0ATOTOBKH)
HarmpaBneHHOCTB
e «IKCIIyaTauus M 00Cay:KuBaHue 00beKTOB
P o TPAHCIIOPTA U XpaHeHUs Hed)TH, ra3a U NPOAYKTOB
obOpazoBaTeabHON
nepepadoTKu»
IIPOrpaMMBbl
(HaMMeHOBaHHUe NPO(UIIsI MOATOTOBKH)
Ksamudukamms
BBIIYCKHUKA 0aKajaaBp
®dopma o0yueHus 0YH0-3204HAsA

UYeboxcapsl, 2024
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BBEJIEHUE.

OCHOBHBIM MCTOYHUKAM JHEPIMM B COBPEMEHHOM MHpE SIBISICTCA HE(PTb.
N3 Heé nomyuaroT Bce BUJBI KUJKOTO TOIIMBA - OCH3UWHBI, KEPOCHHBI, TU3EIIbHOE
U KoTeiabHOe (Ma3yT) tormBa. W3 HedTu BBIpabaTHIBAIOT CMa304yHbIE U
crienuaibHble Macja, pa3Tu4yHble NPHUCAIKH, KOKC H caxy. B mporecce
nepepaboTKu HEPTH TOIYYAOT CHIPHE YISl MTPOU3BOJCTBA TJIACTUYECKUX MACC,
CUHTETUYECKUX KaydyKoB W cMoJl. [lomydaroT Takke CHHTETUYECKHE BOJIOKHA U
MOIOIITE CPEACTBA, JICKAPCTBEHHBIE TMpEenaparhl, WHIWBUIYyAIbHBIC COCTUHEHUS
(cnupThl, abJAETUAbI, KETOHBI, KUCJIOTHI).

Hedtn pasznudHbIx MECTOPOXKICHUN pPAa3IMYarOTCS 1O CBOUM (U3HKO-
XUMUYCCKAM CBOWCTBaM, MPHUCYTCTBHEM TEX WM JPYTHX YIJIEBOJIOPOIHBIX
COCIMHCHUM, HAJIMYUEM  BBICOKOBS3KHX  CMOJHUCTO-  ac(albTEHOBBIX U
napaMHOBBIX KOMIIOHCHTOB, Ta30BbIM (aKTOpoM. XapakTep U CIOCOOBI
nepepaboTKu HEPTU OINpPEACNAIOTCS KakK MOTPeOHOCThIO pPEruoHa, IAe OHa
NOOBIBAETCS, TaK M TMOTECHIMAJIBHBIM COJCPKAHUEM B HEHM JIETKMX M MAacClSHBIX
JTUCTWILUISATOB, HAIMYUEM TE€X WM JPYTUX BPEIHBIX TpuMmecedl u T.1. BBumy
CJIOKHOTO YTJICBOJIOPOJHOTO COCTaBa pa3iefuTh HE(Th Ha COCTABIISIONIUE
KOMITOHEHTHI MMPAKTUYECKH HEBO3MOXKHO.

Ha nmpaktuke HeTh pasnaenstor Ha Gpakiud ¥ TPYNIBI YTICBOJAOPOIOB U
MOBEPratoT 00pabOTKE C IMENbI0 M3MEHEHHS XMMHYECKOTOo cocTaBa. M3BecTHBI
oonee 100 HepTexuMHUYECKHX MPOLECCOB, PEAJTU30BAHHBIX B HACTOSLIEE BPEMS B
IPOMBITIICHHOCTH. Hanbosiee THMUYHBIMEA TIPOIIECCAMHM SIBIISTFOTCS TIEPBUYHAS U
BTOpUYHAsI TIEPETOHKAa HE(PTH, Ta30(PPaKIMOHUPOBAHHWE, KPEKUHT W JIpyTHE.
bonpmmHCTBO IIPOLIECCOB AMEIOT MHOT'OCTaIMMHBIN Xapaxkrep.
HedrenepepabarpiBarompe  OpeaNpUATHS  SBISIFOTCS  KaOUTAIOEMKUMH U
HSHEProEMKUMHU OOBEKTaMH, BbIPAOATHIBAIOT HIMPOKYIO HOMEHKIIATYPY TOBAapPHBIX
IPOYKTOB.

3ajaueli  KypcoBOTO TPOEKTa IO JUCHUIUIMHE «TeXHOoJoruyeckue
IIPOIIECCHI MepepabOTKH HEDTU U Ta3ay SBISETCS:

- O3HAKOMJIEHUE C (PU3UKO-XMMHUYECKUMHU CBOWCTBAMH PA3IMYHBIX HEPTEH U
ra3os;

- U3y4YCHUE OCHOBHBIX TIPOIECCOB IMOJATOTOBKH W mepepaboTku HepTtH ¢
MOJIyYCHUEM  Pa3lIMYHBIX TOIUIMB, CMa30YHBIX MaTE€pUajioB, MPOTYKTOB
CIEIUATBFHOTO HA3HAYCHUS U CHIPBS TSI HEPTEXUMUH;

- W3YYCHUE OCHOBHBIX IPOIIECCOB MOATOTOBKH M MEpepabOTKH Tas3a C IENbI0
TIOJTYYCHHSI Pa3JIMYHBIX TOTUIUB M CHIPHS I He(DTEXUMUU;

- 03HAKOMJICHUE C OCHOBHBIMH BapHWaHTaMH JIOTOYHBIX CXEM IepepabOTKH
HeTH U rasa.

- O3HAKOMJIEHHE C (PU3UKO-XMMHUYECKUMHU CBOMCTBAMH PA3IMUYHBIX HEPTEH U
ra3os;



- U3y4YE€HHE OCHOBHBIX IPOLECCOB MOJITOTOBKU M NepepaboTKu HePTH C
NOJyYeHUEM  Pa3IMYHBIX TOIUIMB, CMAa304YHBIX MAaTEpHUaJOB, MPOAYKTOB
CHEIHMATFHOTO Ha3HAUCHUS U CBIPhs 1151 HEPTEXUMUMU;
- U3yYeHHE OCHOBHBIX IMPOIIECCOB MOJATOTOBKU M MEPEepabOTKU ra3a C IENbIo
MOJTyYEHUS Pa3INYHBIX TOIUIUB U CHIPBS I HEDTEXUMHUU;
- O3HAaKOMJIEHHE C OCHOBHBIMH BapHMaHTaMU JIOTOYHBIX CXEM IepepadOTKH
He(TH U rasa.
- Ha OCHOBaHUM (PU3NKO-XUMUYECKUX XAPAKTEPUCTUK YMETh OLEHUTH HEPTH
U Ta3 KaK ChIpbe JUIsl POM3BOACTBA PA3JIMYHBIX TOIJIMB, CMAa304YHBIX MAaTEpUAJIOB,
IPOAYKTOB CHEMATILHOTO Ha3HAUEHUS U ChIPbs ISl HEPTEXUMUYECKOTO CUHTE3A;
- 3HaTh Ha3HAYCHHUE, OCHOBHBIE (PAKTOPBI U KAUECTBO MOITYYaeMbIX POYKTOB
IPU UCTIONIB30BAHUM PA3IMYHBIX MPOLECCOB MOATOTOBKHU U MepepadoTKu HEPTH U
rasa;
- yMeTh BBIOpaTh U 00OCHOBAaTh HanOoOJIee PAlMOHAIBHYIO MOTOYHYIO CXEMY
nepepadoTKku He(TH U Ta3a ¢ yUeTOM MX COCTaBa U MOTPEOHOCTEH pErroHa.
Takum 00pa3oMm, IIENbIO BBIMOJTHEHHUS KypCOBOTO TIPOEKTa SIBISETCS
OCBOEHME M 3aKpeIUICHHE 3HAaHUM 10 Kypcy «TeXHOIOrM4YecKue MpOoLEeCcChl
nepepaboTku He(TH U Ta3ay U MPUOOPETEHNE HABBIKOB MO BHIOOPY TE€X WM HMHBIX
TEXHOJIOTMUECKUX  TPOIECCOB Ui  MEpepadOTKH  pPa3lUYHBIX  BHUJIOB
yTIIEBOIOPOJTHOTO CHIPHSI.

I[TPUMEPHOE COJEPXXAHUE KYPCOBOI'O ITPOEKTA:

I. Beenenue
II. OcHoBHas yacTh

. Teoperuueckue OCHOBBI METOAA WJIM NPOLECCA, HA3HAYEHUE U
XapaKTEepUCTHKA NPOLECCOB NepepadoTku HedTH, HE(TEPOIyKTa, ra3a.

2. CocTaB 1 XapaKTEpUCTHUKA ChIPbS U IPOITYKTOB.

3. HeoOxoaumas moJAroTOBKa ChIphs (OYMCTKA, OCYIIKA, OYUCTKA OT BPEAHBIX
nmpuMece, cradunuzanus).

4. OcHoBHBIE (DaKTOPHI TpOIIECCa: MEXAHU3M U KaTajlu3aTopbl MPOIIECCOB,
TEeMIIepaTypa, JaBJICHHE, IPOJIOJDKUTEIHPHOCTh KOHTAKTa, COOTHOIICHHUE
KOMITOHEHTOB, Ka4eCTBO KaTaJIM3aTOPOB, OTPAHUUCHHMS 110 ITyOHuHe oTOopa
IIPOIYKITNHU, OOBEMHBIE CKOPOCTH IpOIIecca.

5. TexHomorudeckas cxema.

6. TexXHOJIOTUYECKUIN PEXKUM.

7. MarepuaibHblii OanaHc.

II1. 3axmoueHue.
IV. Cniucok nureparypsl.
V. Ilpunoxenue.



Bo BBemenum  oOcyxmaeTrcs  TIOCTaHOBKA  3a7add, OOCYKIaeTcs
HEOOXOAMMOCTh BbIOOpPa TOM WJIM HHOM CcXeMbl mepepabOTKU  CHIPH,
HE0OXO0IUMbIE TTOITOTOBUTENIbHBIE MEPOTIPUSTHSI.

Bo BTOpOIi yacTu paccMaTpuBaeTCs XapaKTEPUCTUKA ChIPbsl, (PpaKLIMOHHBIH
COCTaB, BO3MOXKHOCTHU TOJYYEHHUS M3 STOTO CHIPhS PA3IUYHBIX MPOIYKTOB U
XapaKTePUCTHKA 3TUX MPOTYKTOB.

B gacTi moAroTOBKH CHIPBS K TiepepaboTke He0OX0IMMO Y4eCTh HATMIHE B
HEM BOJIbI, COJICH, MpUMeced W TPEUIOKHUTh BapUAHTHl TMOJATOTOBKH, OCYIIKH,
OUYUCTKHU.

B uvactu BbIOOpa MeTOJa yKa3aTh Ha XapaKTEPUCTUKH METOJa, Ha3HAUEHHE,
o0mMe CBEAEHUS O IMpoLecce, €ro XUMH3Me, IapaMerpax, ONTUMAaJIbHBIX
YCIOBUSIX MPOTEKaHHs, C MaKCHUMAaJbHBIM BBIXOJOM II€JIEBBIX MPOJIYKTOB,
IPOAOKUTENBHOCTh HAXOXKJICHUS B PEaKUMOHHOM 30HE, O0BEMHAas CKOPOCTh
npouecca, ONTHMAaJIbHOE COOTHOIIEHHWE peareHToB. Ecaum mpouneccel  —
KaTaJUTHUYeCKUe, TO CIEIyeT YyKa3aTb KaTaau3aTopbl M  YCIOBUS  UX
MaKCUMAaJIbHOT'O UCTIOIb30BaHUS U PETCHEPALIUU.

B pasnmene mno ocHOBaM TEXHOJIOTMHM IIpolLecca YyKazaThb COCTaB U
NPUHLIUITHAIBHYI0O CXEMy YCTaHOBKM, OCHOBHYIO ammapaTypy M yCIOBHS
AKCIUTyaTallMy YCTaHOBOK, MTapaMeTpPhbl IPOLIECCOB.

TPEBOBAHIA K O©OOPMJIEHNIO KYPCOBOTI'O ITPOEKTA

KypcoBoii mpoekT oopmIiisieTcsi B BUAE MOSICHUTEILHON 3aICKU C TEKCTOM
U Tpaduueckoil yacTeio Ha Juctax Oenor Oymaru ¢opmara A4. [losicHutenbHas
3aMucKa JIOJDKHA COJIEP)KaTh TUTYJIBHBIN JIMCT, OTJIABJICHHE C YKAa3aHUEM CTPaHUI]
pasnenoB (maparpadoB), cxem, rpadukoB, TaOIUIl U MaTepuasoB. Marepuan B
3aIMCKEe PacrojaraeTcsi COrIacHO MporpaMmme padboThl.

3anucka MUIIETCS Ha OJHOM CTOPOHE JIMCTA C MOJISIMH MO BCEM UYETHIPEM
cropoHaMm. Pasmeper neoro monss — 30 mm, mpaBoro — 10 MM, BepxHero u
HIbKHETo — 110 20 MM. Bce ucThI 3anmucku, BKITIOYasi pUCYHKH, CXEMBbI, TAOJIULIBI |
rpadbukn HymMepyroTca. Bce mpuBOAMMEBIE €IMHUIIBI JTOJDKHBI COOTBETCTBOBATH
cucreme CH.

Ecnu B paboTe MCTONB3yIOTCS COKpAIICHHS, TO UX PACIIU(pPOBKY CIEAyEeT
NpUBECTH Ha OTAEIBHOM JUCTEe Tocjie ornaBieHus. llpuBogumbie B pabore
METOJBI pacueTa TaOMWIBI W TpapuKd JOJDKHBI HWMETh CCBUIKM Ha
UCIIOJIb30BaHHYIO JuTeparypy. Bce pucyHku, rpaduku, TaOMUIBI, a TaKxKe
bopMyIIBI HYMEPYIOTCS M TIOJDKHBI UMETh HA3BAHMSL.

Jluteparypa 0JKHA HACUYUTHIBATH HE MEHEE 3-X HAMMEHOBAHUIA.

[TEPEYEHBb TEM KYPCOBBIX [TPOEKTOB:

1. Atmocdepnas neperonka Hedptu (AT)

2. BakyywmHas neperonka mazyta (BT)

3. Crabunuzanus ¥ BTOpUYHas eperoHka OeH3uHa
4. JlenapaduHuzanusi MaciasiHbIX paduHATOB
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5. TepMuuecknili KpEKUHT TUCTUILISITHOTO CHIPbS
6. BucOpekuHT TspKeIoro chiphs (TYApOHA)
7. 3ameUIeHHOE KOKCOBAHHE

8. Iluponus HEPTAHOrO CHIPBS

9. Ilonyuyenue HeTAHBIX OUTYMOB

10. Karanutnueckuii KpeKUHT

11. Katanuruueckuit pu)OpMHUHT CO CTAI[MOHAPHBIM CIIOEM KaTalu3aropa

12. Katanuruueckuit pud)OpMUHT ¢ HENIPEPHIBHON perenepanuei karanuzaropa
13. Karanutuueckas nsomepu3aius OCH3MHOB

14. 'mapoouyncTka AM3EIbHOrO TOIIMBA

15. I'uapoKpeKHHT BAKyyMHOI'O TUCTHILIATA

16. ®pakuroHUPOBAHHUE YTIIEBOIOPOIHBIX Ta30B HedTernepepadboTKu

17. OuncTKka raza MOHOTaHOJIAMUHOM

18.04ncTKa ra3oB OT MEPKAINTAHOB

19. ABcopOuroHHas ocylika ra3oB

20. AncopOLrOHHAs OCYIIKA ra30B

21. Hu3koreMmriepatypHasi KOHICHCALUs ra30B

22. MacnoabcopO1moHHoe 0TOCH3UHUBAHUE Ta3a

23. YrneancopOiimoHHOe OTOCH3MHUBAHUE ra3a

24. IIpoun3BOCTBO ra30Boi cepsl MmeTogoM Kiayca

Bri6op TEMBI KypCOBOI'O MPOECKTUPOBAHMUS OCYIIECTBIISIETCS
PENnoaBaTEIEM.

OBPA3EILL BBITIOJIHEHM A KYPCOBOI'O ITPOEKTA

KpaTtkoe npumepHoe cojiep>kaHre KypcoBoro npoekrta mno treme «IIpouecchbr
NEPBUYHON TEepepabOTKH HePTU. IJIEKTPOOOECCONMBAHME U  TEPBUYHAS
MEPErOHKa» BBITJISIAUT CJIEAYIOIINM 00pa3oMm:

Ha3nayenue mpouecca. YjaajJeHue BOAbI U cojied U3 HedTH, pas3ciicHUE
He(TH HA GPAKIUU IS TIOCIEAYIOICH mepepaboTKU WIIH UCTIONh30BAaHUS B BUJE
TOBAPHOU NIPOAYKLINH.

Coipné u npoaykumsi. Ceipbé nporiecca - HeTh, cogepkamas conu (oT 40
10 2000 mr/m) u Bogy (ot 0,1 m0 2,0%).

[Tponyxuus:

- VYTI1eBOIOPOIHBINA Ta3 - BRIBOJAUTCA B BUJIE ra3a M TOJOBKU CTaOMIM3AlINN;
UCIIOJIB3YETCS KaK OBITOBOE TOIUIMBO U CHIPHE ISt Ta30()PaKIIMOHUPOBAHUS;

- bensunoBas ¢pakuus - BeikunaeT B npenenax 30-180°C, ucnonb3yeTcs: Kak
KOMITOHEHT TOBAapHOTO aBTOOEH3WHA, KaK CHIPbE YCTAHOBOK KaTaTUTHYECKOTO
pudopMuHra, BTOpUYHON NEPETOHKHU, TUPOJIU3HBIX YCTAaHOBOK;

- KepocunoBasi ¢pakuus - BeikunaeT B npeaenax 120-315°C, ucnonbiyercs
KaK TOIUIMBO JJISI PEAKTUBHBIX U TPAKTOPHBIX JABUTATENEH, JJIsl OCBEIICHUS, KaK
ChIPbE YCTAHOBOK THAPOOYUCTKH;



- JuzenwvHas dpakuus (aTMochepHBIN Ta30Ib) - BRIKUMAET B mipeaenax 180-
350°C, ucnonb3yercsi Kak TOIUIMBO [UJI JW3EIbHBIX JBUIATENEH U ChIPbE
YCTaHOBOK T'MJIPOOYUCTKHU;

- Masyr (octaTok armocepHOM mneperoHku) BblkuMnaeT Bbime 350°C,
UCIIOJIb3YETCS KaK KOTEIbHOE TOTUIMBO WJIM ChIPhE TEPMUUECKOTO KPEKUHTa;

- BakyyMHBI AUCTHIUIAT (BaKyyMHBIM Ta30MjIb) - BBIKMIIACT B Mpejeax
Bbiie 350- 5000C, ucnonb3zyercss Kak ChIphE KaTaIUTUYECKOrO KPEKUHTa |
ruapokpekunra; Ha HII3 ¢ macnsHol cxemoil mepepaboTKu MOTy4aroT HECKOJIbKO
(2-3) BaKyyMHBIX JUCTHUJUISITOB,;

- I'yapon (octaTox arMoc(epHO-BaKyyMHOUM MEPEroHKH) - BBIKMIAET MPHU
temrneparype Bbimie 500°C, ucnonb3yercs Kak ChIpb€ YCTAaHOBOK TEPMHUUYECKOTO
KPEKHHTa, KOKCOBaHUS, MPOU3BOJICTBA OUTyMa M Macell.

TEXHOJIOTMTYECKAS CXEMA

Puc. 1 Cxema ycraHoBku nepBuuHoi nepepadotku Hedtu (DJIOY-ABT)

K-1 - orOGensunuBaromias kosionHa, K-2 - armocdepnas kononna; K-3 -
ornapHas kojoHHa; K-4 - crabunuzarop; K-5 - BakyymHas kojonna; 2-1 - 9-4 -
anexkrpoaeruaparopsr; II-1, II-2 - mneun; KX-1- KX-4 - konaeHCATOpPbI-
xonoauneHuky; E-1, E-2 - pedmtokcHbie €mkoctu; A-1 - mapo’KeKTOpHBIN
BaKyyM-HAacoc;

I - vedptu; 1II - ronosa crabunuzauuu; Il - crabunbublii OeH3un; V-
KepocuH; V - nuzenbHas ppakuus; VI - Bakyymasiid guctwmiar; VI - ryapow;
VIII - BeIxsmonHbIe ras3el 3xkekTopa; [X - neamynbratop; X - Boa B KAHAJIU3ALMIO,
XI - BozistHOM T1ap.

VYcraHoBKa cOCTOUT M3 2X - 3X 010K0B: 1) oOecconmBanus; 2) arMochepHOi
MEPEroHKH; 3) BaKyyMHOW NEPErOHKH Ma3yTa. Y CTAHOBKA, COCTOSIIAs TOJIbKO U3
NEePBBIX JIByX OJOKOB HOCHUT Ha3BaHue atrmocdepHoi TpyOuatku (AT), uz Bcex
TpéX OM0KOB - aTMocdepHo-BakyyMHON TpyOuatku (ABT). MHorma mepBwiil u
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TPETUi BBIIETSIOTCS B CaMOCTOsITENIbHbIE ycTaHOBKU. HedTh Hacocom 3abupaercs
U3 CBIPHEBOTO pe3epByapa M MPOXOAUT TEINIOOOMEHHHUKH, TJ€ MOAOrPEeBaETCs 3a
C4eT TEIUIOTBI  OTXOIAIIMX  NPOAYKTOB, IIOCIE 4YEero IIOCTyNaeT B
ANEKTPOJAErUApaTophl. B anmekrpoaernaparopax noj AEHCTBUEM 3JIEKTPUYECKOIO
10JIs, MOBBILIEHHOW TeMIepaTyphl, JAE€3MYJIbIAaTOPOB MPOUCXOAMUT pPaA3PyLICHUE
BOJIOHE(TSHONW SMYJbCUU M OTAeNeHuEe BoJbl oT HePTH. Boga cOpackiBaeTcs B
KaHaIM3aluio (Wi noJa€rcsi Ha YMOapKy C BBIACJIEHHEM cojieil), a He(Th
IPOXOJIUT BTOPYIO IPYIIY TEIJIOOOMEHHUKOB U MOCTYNMAET B OTOEH3WHUBAIOIIYIO
koJioHHy K-1.

B kononne K-1 u3 Hedtn BbAensercd jerkas OeH3uMHOBas (Qpaxuus,
KOTOpasi KOHJIEHCUPYETCsl B XOJoauibHUKe-KoHaeHcaTope XK-1 u mocrynaer B
pedmokcayro émkocth E-1. IlomyorGen3mHeHHass HedTh ¢ HH3a KOJOHHBI K-1
nomaércs vepe3 Tpybuaryro meub II-1 B armocdepnyro komonny K-2. Yacte
MOTOKa  MOJyOoTOCH3MHEHHON HedpTu Bo3Bpamaercs B K-1, cooOmas
JIOTIOJIHUTENIbHOE KOJMYECTBO TEIJIOThI, HeoOXoaumoe aisi pektuduxanuu. B
kojoHHe K-2 HedTh pasnmensercs Ha HECKOJbKO (pakumil. BepxHuil mpoaykt
KoJMOHHbI K-2 - Tskenbld O€H3MH - KOHIEHCUPYETCS B  XOJIOAWJIbHHUKE-
kougeHcaTope XK-2 u moctymnaer B pedmokcuyto éMkocth E-2. Kepocunosas u
IU3eNbHble (Ppakuuu BBIBOAATCS W3 KOJIOHHBI K-2 OOKOBBIMH MOTrOHaMu U
noctynatoT B ornapHsie KonoHHbI K-3. B K-3 13 GOKOBBIX MOrOHOB YyJaJsIOTCS
(oTmapuBatoTcsi) Jierkue ¢Gpakiuuu. 3aTeM KEPOCHHOBas M JU3eNbHbIC (Dpakiuu
yepe3 TeMI000OMEHHUKH MOJ0TpeEBa HEPTUM KOHLEBBIE XOJOAMIbHUKU BBIBOASTCS
¢ ycraHoBkH. C Hu3a K-2 BBIXOIHUT Ma3yT, KOTOpbIA yepe3 neub [1-2 nmogaércs B
KOJIOHHY BaKyyMHOU nieperonku K-5.

B BakyymuoM xononHe K-5 mMa3yt pasgensercs Ha BaKyyMHBIA JTHCTHILIAT,
KOTOpBIM OoTOMpaeTcs B Buje OokoBoro moroHa, B ryapoH. C Bepxa K-5 ¢
IIOMOIIBIO ITAPOIKEKTOPHOr0 Hacoca A-1 OTcachlBarOTCS BOJSHBIEC Mapbl, I'a3bl
pa3ioXeHUsl, BO3AYX M HEKOTOPOE KOJUYECTBO JIETKHX HE(TErnpoayKTOB
(nm3enbHas ppakuysi). BakyyMHBIN JUCTUIIIAT U TYIPOH Yepe3 TEIII000MEHHUKH
nojorpeBa HeTU U KOHIEBBIE XOJIOJWIBHUKH YXOAST C YCTAHOBKH.

Jist cHmokeHust TemriepaTypbl Hu3a KoioHH K-2 u K-5 u Gonee mosHOro
U3BJICUCHUS TUCTUIUIATHBIX (ppakuuii B HUX MojaeTcs BoAsAHOM nap. M30b1TouHas
teriota B K-2 u K-5 cHuUMaeTcst ¢ moMOIIbI0 HUPKYIUPYIOIIUX OPOIICHUM.

bensun u3 pedrokcHpix emkocteit E-1 u E-2 nocne nogorpesa nogaercs B
crabunu3anonHyo kooHHy K-4. C Bepxa K-4 yxoauT rosoBka cTaOuIN3aIuu -
C)KMDKCHHBIN Ta3, a ¢ HUu3a - CTaOMIBLHBIN OCH3MH.

Heobxoaumas ans pextudukanuu temiora noasoaurcsa B K-4 nupkynsuuen
4acTU CTaOUIILHOTO OEH3MHA Yepe3 Neyb.

Texnosiornyeckud pexuM. [lokazaTrenu TEXHOJIOTHUYECKOrO pPeXHUMaA
YCTaHOBOK NEPBUYHON NEepepabOTKU NPUBOASTCS B Ta0. 1.



Tabmauua 1

YuyacTok cxeMbl, ChIpbe | Iloka3aTenu nmpouecca
Temnepartypa,

Hegmu, nocmynaroweti na obeccorusanue 120-140

[Tonorpesa HePTH B celpreBbIX | 210-230

TEITI00OMEHHHUKAX

Harpesa nedn B armocdeproit neun I1-1 320-360

Harpesa ma3yTa B BakyyMHoii neuu [1-2 400-420

Bepx K-1 120-140

Husz K-1 240-260

Bepx K-2 120-130

Huz K-2 340-355

Bepx K-4 80-110

Hus K-4 160-220

Bepx K-5 100-110

Huz K-5 360-380

N36wITOuHOE MaBnenue, MIla

Bepx K-1 0,4-0,5

Bepx K-2 0,06-0,1

Bepx K-4 0,7-1,2

Ocrarounoe nasnenue B K-5, Ila 5000-8000

Copepxanvie Boasl B HedTH, % (Macc)
Jlo obeccomBaHus 1-2
ITocne obeccomnBanus 0,1-0,15
Copepxanwe coyieil B He)TH, MI/JT
Jlo obeccomBaHus 40-2000
[Tocne obecconuBanust 3-15

MomHoCcTs U MaTepHaJbHbI 0ananc. MoniHocTs ycTtaHOBOK AT nu ABT
MOXET COCTaBJIATH OT 2 10 12 MuH. T/roA. Beixoa mpoayKuuu Ha yCTaHOBKax
NEPBUYHON MepepabOTKU 3aBUCUT OT CBOMCTB MCXOAHOW HE(PTH, TOCTUTHYTOTO
0T0Opa OT NOTEHLMaA CBETIBIX HEPTENPOYKTOB, BAKYYMHOT'O TUCTHILIATA U T.J.
MarepuaibHblii OalaHC NEPBUYHONW NepepadOoTKuM Tuna pomamkuHckod (I) u
camotiiopckoii (II) mpuBoguTCs HIXKeE.

Tabnuia 2
Cobipbe, NPOAYKTHI | I 11
IToctynuno, %
Hedts 100,1 100,1
B Tom umncne Boga u conun 0,1 0,1
Ilomyyeno
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CoKM>KEHHBIN YIIIEBOAOPOIHBIN ra3 1,0 1,1
bensunoBas ¢paxius (.. - 140°C) 12,2 18,5
Kepocunosas dpaximus (140-240 °C) 16,3 18,9
Juzenbnas dpakuus (240-350 °C) 17,9 20,3
Baxyywmusiii guctumst (350-500 °C) 23,4 23,1
I'ynpon (Boime 500 °C) 29,2 18,2
OTXO0/IbI ¥ IOTEPU 1,0 1,0

TexHUK0-IKOHOMHYECKHEe MoKa3aTeJu (Ha 1 TOHHY pOMAIIKUHCKON He(pTH)

Tabmmma 3
Iloxa3zarenn Ycranoska AT YcranoBka ABT

ITap Bogsnoit, I'[Ix (I'kain) 0,08 (0,019) 0,143(0,034)
Bona o6oportHas, M’ 1,8 3.3
DnekTposHeprusi, KBr-uac 53 6.5
Tonnuo, kr 20,0 26,7
JleaMynpraTop HEMOHOT€HHBIM, KT 0,03 0,03
Wuruburop xoppo3uu, KT 0,001 0,001
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