ITpunoxenne 1.1

Texnuyeckas cnenupukauus Ha IIPOCKTHPOBaHUE 1a00PATOPHOIO rpaHyIsiTOPa

(JIot 1)
O0mue TpeGoBanust

1 OBBEKT ITPOEKTUPOBAHUS

JlaGoparopuslit rpanymsaTop

2 HASBHAYEHUE

HpezzHa3Haqu JJIA C}’XOfI TPaHYJIAIHH NIJIAKOBBIX paciuraBoB, METAJJIOB U CILJIABOB.

3 OCHOBAHYE J1J151 PABPABOTKU

Horosop ¢ Munncrepetsom Hayku u obpa3zoBanus PK Ne 281 (68-315-18) ot 29.03.2018
«lleneBass Hay4HO-TeXHMYECKas nporpamma BKI'TY um. JI. Cepuk6aesa, OPHUEHTHPOBAaHHAs Ha
Pa3pabOTKy HOBBIX BHIOB IPOLYKIMH IS IPOM3BOJICTBA HA BEAYIIMX IIPOMBIIIICHHBIX
npeanpustusx BKO» na 2017-2019 rogpr.

4 TEXHUYECKUE TPEFOBAHMI

4.1 Kpatkoe onucanue

JlaGopaTopHslit rpaHyIATOp TOJDKEH COCTOSTE W3 TPEX Y3JIOB:

- Y3C¢I IOJa4Yd paciyiaBa (IpencTaBiseT coOoil meuyp ¢ IIOBOPOTHBIM THIJIEM IS
PACILIABIICHNS [IIAKa, METALIA MM CIUIABA H ULTAKOBYIO €MKOCTh JUIS II0TaYH pacIjiaBa Ha JIOTOK
- TUCIIEPraTop);

- Y3€J IUCIIEPrUPOBAHUS PACTIIABA HA IPAHYJIBL,
- Y3€II OXJIXICHHUsT 00Pa3yIOIMXCsl IPaHyJT pacIUiaBa.

P aCIUTaBICHHBIN IIJIAK U3 II€YH CTEKAaET II10 >1<eno6y Ha JIOTOK-IHUCIIEPT: aTop B BHU/E CTpyH,
TI€ U NIPOUCXOIUT pa3fiClieHne pacmjiaBa Ha TpaHyJbl, KOTOphIC MamarOT Ha Bpalllaromyrocst
IIOBEPXHOCTH pr6BI — XOJIOOUJIbHUKA, BOIOOXJIAXKTAEM YIO BHYTpH.

4.2 TpeboBanus x KOHCTPYKTHBHOMY yCTPOHCTBY IpaHyJIsSTOpa




I[Tpon3BOAUTENFHOCTD TpaHyJisTopa (00BEMHBIN, MACCOBBIH PAacXOJl, UM YUCIIO TPaHyI) B
CeKyHJY:

- 06beMHBIH pacxon B npepenax (0,626+1,14) kr/c;

- MacCOBBIM pacxoj B Ipezeiiax

(2,02+3,67)10-4 m3/c;

- YKCJIO TPaHyJI B CEKYHy B mpexnenax (262+488) rpan/c;

JlnameTp JETKU MUTAKOBOU EMKOCTH B Ipezenax 14-18 mm;

JluameTp qucneprupyemMoit CTpy#HKH (CIuBaeTcs ¢ KpOMKH JIOTKa) B Ipefenax 4-8 Mm;
JluameTp rpaHy’isl B peaenax 9-13 Mm;
Yuciio pydybeB ClIMBa HA JIOTKE B npenenax 7-11.

Crpyiika pacmuiaBa (Kaluld) CIIHMBAaeTCs HAa XOJOAWIBGHMK, BBHIIOJIHEHHBIA B BHIC
BpAIIAroIIeics: oxyaxaaeMoi Tpyosl. KonudectBo Tpy6 He MeHee TpeX. PacmonoxeHsl ApyT Mo
JPYroM ¢ HeOOJIBIIUM CMEILEHHEM OTHOCHTENBHO IPYT ApyTa.

Tpy6Gsl BpaIIAlOTCsT OTHOCHTENBHO APYT Apyra BcTpeuHo. HapysxHbli quameTp TpyObI B
npenenax 190- 220 mm.

CxopocTb Bpamienus Tpy6 B npeznenax 50-70 o6/MuH.

Paccrosare k Mexmy TpyOaMH XONONMJIBHHMKA JOJDKHO oOecrnedyuBaTh CBOOOIHOE
BpalieHue TpyO, cOpoc Kamenb-rpaHysl Ha clefyromyro TpyOy u pabory ckpebka (puc.l), a
pacCTOSTHHE m OIPENEIUTCS U3 YCIOBHS, YTO YIOJI ¢ COCTABIISAET 120°.
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Puc.1 - K cxeme ciuBa pacmnasa B YCTaHOBKH T'paHyJIAIUN

4.3 Texnomormyeckue napamerpsl mpoiiecca

4.3.1 Macca pacmiaBiseMoro Iaka B NPUONU3UTENBHO 3 KT (~1 11). (Moxer ObITh 3aman
MHOM 00beM (Macca) uTaka B 3aBHCHMOCTH OT MacIiTaba MOJIEJIH IPaHyJIATOpA).

4.3.2 Pabouast Temneparypa pacmiaBa muiaka B mpegenax 1200 — 1300 °C (Temmeparypa
pacillaBa B IUTABUIIbHON 1eun). [1naBuiIbHas neus DOIDKHA 06eceunBaTs pacIijiaBlIeHUe [UIaKa U
TEMIIEPATYPY CIIUBA.

4.3.3 Pacruias cnuBaercs B IITAKOBYIO €MKOCTb, KOTOpasi JI0JKHA GBITh IIpeIBAPHTEBHO
nogorpera o 1100 °C. Martepuan emxoctn — CTanb, 00BEM — €MKOCTb BMELIAET OOLeM
PacIlIaBICHHOTO0 LUIaKa M HMEET BO3MOXHOCTH CJIMBATE paciuiaB BpallleHHEM OTHOCHTEJILHO
TOYKH 3aKpEIICHHS] EMKOCTH.

4.3.4 M3 mU1akoBoif eMKOCTH PacILIaB CIIMBACTCS qepe3 JNeTKy (dn = 16MM) u xeno6 Ha
JoTok-jucnepratop. Beicota /2 B mpemenax  0,2+0,5 m. T.x. A HEOOXONMMO peryIupoBath B
3aBHCHMOCTH, HaIpUMep, OT 00beMa pacIliaBa, JIOTOK-JUCTICPraTop ¥ IIJIAKOBas eMKOCTb
AOJDKHBI MIMETh BO3MOXKHOCTB IIEPEMEIIEHHS B BEPTHKAIBHON TIITOCKOCTH, Jlnuna xenoba oT netku
B mpeienax 5+15 cm). XKenob B ceuennn — TIOJTyOKpYXHOCTb pafiiycoM B mpezenax 8 — 10 mm,
[IpH 5TOM pacIjiaB He JOJDKEH IIEPETEKaTh Yepe3 CTEHKH KeI00a.

4.3.5 I'eomeTpus JIOTKa-TUCIIEPraTopa pacCYUTHIBACTCS B 3aBUCHMOCTH OT XapaKTEePUCTHUK
paciuiaBa. J[is mtaka CBUHI[OBO# MJIaBKH COCTAaBA Si0,~FeO-CaO napamerps! noTka IIPUBOSITCS
Ha puc.2.

Vposens pacasasa 2
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1= kpuBoNMHEiiHAS mTacTHHA (BBIIOJIHEHA M3 OTHECYNIOPHOTO MaTepHasna WiH CTaIy ) 2~
OokoBast kpoMmka; 3 — IpAMOJIMHEHHAs. 9aCTh IUIACTHHEL, 4 — BOTHYTast roppUpoBaHHAs yYacTp
ITACTUHBL, 5 — TPyGa-XOIOMUIbHHK (oxmaxxmaroras TIOBEPXHOCTE); 6 — BBICTYN roppa; 7 —
SJIEMEHT HArpeBaTeNbHBIN; BUX B — ceueHme PYy4bsi Ha KPOMKE CIHBa; ¢ — paccTogHue MEXTy
PYHBAME; 1, — YUCIIO PYUBEB; B,y — IIHPHHA TIIOCKOH CTPYH paciiiaBa; B — IMUPHHA JIOTKA; /i —
BEICOTa rogpa; s — BeICOTA CTpyH (Hamop); H — PAaCCTOSHUE 10 MOBEPXHOCTH XOJIOOHIIBHUKA; S —
AMHa pabodeit nyru IIMaCTUHEL R — pannyc kpuusHer IUTACTHHEL Dy — mmaMetp crpyw pacmiaBa
B TOUKE CONPHKOCHOBEHHS ¢ KPHBOIHHEHHO] TIJIACTUHOMN

JloTok mmeer Pa3sMepeI npubmu3nuTenpHo: R = 22,5 cM; S =272 eM; H=0,3-05m; h =
0,3-0,5m;¢c= 0,09 M; B =bmin + 10 = 46 CM; mp = 35; bmin = 36 cm; detp =6 Mm; hI' > 12 mm.

Hns 5-tv pyupes b = 0,36 M, B=0,46 um.

J1s momorpesa notka B Hem NOJIKHBI OBITh  yCTAHOBJICHE] HarpeBaTejIbHBIE 3JIEMEHTEI.
Hapysxuas mosepxuocts motka BBIIIOJIHSCTCS KOHCTPYKTHBHO.

NIOPOXKEK Kanenb-rpanys Ha TpyGe-xononunbauke. T.e. Ha JIOTKE-AUCTIEpPraTope OKHO GBITh He
MEHee 5 py4neB cimBa.

Pabouas mmuna tpy6sr (He cumTas 3aKoHIOBOK TPYOBI: (aHmEL, 3ariIylKy, ITYHEepEl |
T.I1.) IOIDKHA OBITH He MeHee 45() MM. TloBepxHOCTE TPYOBI uncTas, HI0forpeBaeMas B mpenenax

00/MuR).



COOTBETCTBEHHO JIOJDKHO OBITH 5 CKpeOKOB, MJIM OJHA JE€Tallb C 5-THIO IIOBEPXHOCTSIMH JIJISl CHATHUS
Kanenk-rpaHyi1. Marepuan ckpebka — crans. Ckpe6ok (MIH OJHA JETadh C 5-THIO CKpeOKaMm)
JOJDKEH MMETh BO3MOJXKHOCTB BHIOMpATh CBOE IIOJIOKEHHE OTHOCHUTEIBHO IIOBEPXHOCTH TPYOHI-
XOJIOMUIPHEKA B MECTE CXOJa Kaleib-TpaHyl C Bpallalomeics TpyObl W majeHus uX Ha
CIEAYIOLIYIO TPYOY, T.€. OBITh OABHKHBIM OTHOCHTEJILHO TOUKH 3aKpeIUIeHUs.

4.3.11 I'panyna cXOOMT C IOCIENHEH TPYyOBI-XOJIONWIBLHUKA H najgaeT B KOHTEHHeD.
Konteiinep npencraBnser MeTaingeckyto eMKOCTb IPSIMOYTONBHOI bopmbr BMecTUMOCTBIO > 1 11
(0OBeEM CITBAEMOTO IIIAKA ¢ y9eTOM HACHIIHOM MIIOTHOCTH rpanyin). Temneparypa rpanyn 6yaer
nopsaaka 700-800 °C (YTOUHHTCA B SKCHEPHMEHTE), MOSTOMY EMKOCTh JIOJKHA HMETh
BO3MOKHOCTb TPAaHCIIOPTHPOBKH O€3 OIIACHOCTH IS OKPY>KAIOIIHX.

4.3.12 OcHOBHOW KOHTPOJIHPYEMBIil [lapaMeTp Ipoliecca — Temmeparypa. Ilostomy
HE0OX0IMMO KOHTPOJIMPOBATH TEMIIEPATYPY PACILIABA OT CIIMBA JO cOpoca rpaHyIibl B KOHTEHHED.

4.3.13  Ilporecc TrpaHyJIsAIUM IIPOUCXOIHT IpH BBICOKHX TEMIIEpATypax, MOITOMY
abOPATOPHBIN IPaHYIATOpP HOJDKEH OBITH M30MHPOBAH 3AIUTHBIM KOXYyXOM, TOYHEE JOJDKEH
OBITh GOKC, M HAOMIIOAEHHE POIIECCA IIPOU3BOLHTE Yyepe3 3allUTHOE OKHO.

4.4 Ilpoune TpeGoBaHUs

4.4.1 TlocTaBUIMK IOJDKEH NPENOCTABUTH CIIEAyIOmHE TOKYMEHTBI, IIOATBEPIKIAIOIIUE €ro
TIOJTHOMOYHS UL IPOEKTUPOBAHHUS YCTAHOBKH:

Jlunensuu (cepTuUKATE COOTBECTBHS) HA TMpPaBo paGOTHL B JAHHOH 0GNACTH - COCTaBIICHHE
TIPOCKTOB M TEXHONOrMYECKMX PErIaMEHTOB HA IIPOEKTHPOBAHHE METAILYPIHYECKOrO
000pyZOBaHHS; HA IPOEKTHPOBAHHE TOPHO-IIAXTHOTO 000pyI0BaHHUS; IIPOEKTHPOBAHUE
MHXCHCPHBIX CHCTEM U CETEH; TeXHOJIOTMIECKOe MPOSKTUPOBaHUe (Pa3paboTKa TeXHOIOTHIECKOI
YacTH MPOEKTOB CTPOUTEIHCTBA) 0OBEKTOB MPOU3BOACTBEHHOTO Ha3HAYEHH).

4.4.2 JlonyckaeTcsl HECOOTBETCTBAE TEXHHUECKOMY 3aIaHHIO, €CIIH npennaraeTcs Gosee
JIyHIICe NPOCKTHOE PEILICHHME, KACAIOIEeCs KOHCTPYKIMH JIOTKa-AUCTEPraTopa  IUIAKOBOTO
paciuiaBa ¥ XOJOJHIIbHHKA.

5 TPEBOBAHUSA K OKPYXXAIOIIEM CPEJIE

OkcruTyatanus 1ab0paTopHOTro I'paHyyIaTopa AODKHA IIPOU3BOAMTCS B IIOMEIICHHH C
TeMIieparypoi e Hmxke 18-20 °C.

6 TPEFOBAHUN K TEXHOJIOTMYHOCTH

JIabopaTopHBIl IpaHyNATOp NOIDKEH HMETh YIOOHYIO KOMIIOHOBKY BCEX Y3JIOB sl
obecneueHus CBOGOJHOTO TOCTYIA K HEMY BO BPeMs 9KCIUTyaTal[iy.



7 TPEBOBAHMS K YPOBHIO YHUOHKALIM 1 CTAHJAPTU3AIINA

[Ipy IPOEKTUPOBAHUHU J]A0OPATOPHOTO IpaHyIATOpa IIPOBECTH BO3MOXHYIO YHU(DHKAIIHIO
€ro y3JI0B C CepHIfHO BBITYCKACMBIMA ICTATISAMHU.

8 TPEBOBAHUS K BE3OITACHOCTH

KoHCTpyKIust  JIabOpaTOPHOrO TpaHyssTopa JMOJDKHA obecreunBaTh 0€30IACHOCTD
0GCITY)KMBAIOIETO TIEpCOHANa MpH €€  OKCILTyaTaiiH I COOTBETCTBOBATh TPEOOBAHMUSIM
Texuudyeckoro perjameHTa TaMOXXEHHOTO CO03a TP TC 010/2011 «O Ge3omacHOCTU MallMH U
oGopymosanusy . I'OCTa 12.2.003-74 — CCBT. O6opynoBaH#e NPOH3BOACTBEHHOE. Oomme
TpeGoBaHus K 6€30IaCHOCTH.

9 SCTETUYECKUE Y DPTOHOMWYECKHE TPEBOBAHNWA

Buemmuii BHJ J1aOOpaTOPHOTO TpaHyIsATOpa JOJKEH ~ YIOBIETBOPATH HOPMaM
3CTETHYECKOTO BOCIIPHSTHA.
KoHCTpyKIHsl JOJDKHA yIOBICTBOPSATE TpeGOBaHUAM M METO/UYCCKMM PEKOMCHIAIMAM B
0GIACTH 3aKOHOIATENbCTBA «DPrOHOMHIYECKHE TPEOOBAHUS K pabo4nM MECTaM U CPE/ICTBaM
yIIpaB/eHHs MAIIXHAMU 1 MEXaHH3MaMH, IPUMCHAEMBIMI P pa3paboTKe PyAHBIX, HEPYAHBIX

POCCHIITHBIX MeCTOpO)K)IGHI/Iﬁ MOJIE3HBIX UCKOMAEMBIX).

VCJIOBMSI OILIATBI M IIOCTABKH

Crommocth ykazana ¢ HIIC Ha ycnoBHsX DDP (c mocTaBKoi 10 ITOKymaTess U BKIIIOYAcT B
ce6s Boe BO3MOIKHBIE ILIATEKH, HAJIOTH U MOIUIMHBL) T. VYerp-KameHoropek
V¢i10BHs OILIATHL: O (aKTy MOCTABKH.

Cpoxk mocTaBky ycIyru: 30 KaleHIapHbIX JHEH ¢ MOMEHTa IIOIKCaHHsl JOT0BOPA.
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