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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTYyaJIbHICTh TeMH. AKTYaJbHOIO MPOOJIEMOIO CbOTOJICHHS € IEPEXIJT 10 BU-
COKOE(EKTUBHUX TEXHOJOTIH 3 MIHIMAJIbHUM BUKOPUCTAaHHSIM BUYEPITHUX €HEPTrOHO-
cliB. BukopucTanHsi cy4acHMX JIOCSITHEHb HAyKW 1 TEXHIKM MOBMHHO 30UIBLIUTH Ki-
JBKICTh HOBUX Ta MOJICPHI30BaHUX BUPOOHMIITB, L0 JIIOTh 32 MPUHIIUIIOM €HEProo-
IIaIHOCTI Ta PaliOHAJILHOTO BUKOPUCTAHHS MIPUPOIHUX PECYPCIB.

Ha cporoani mpobiemam migBUIlieHHS €()eKTUBHOCT1 TEXHOJOTTYHUX MPOIIECIB,
oOJyialHaHHS Ta SIKOCTI MPOAYKINT MPUILIAETCS 0coOnrBa yBara. CTOCOBHO Tally3ei
BUPOOHMUIITBA, IO TOB’5I3aHI 3 OTPUMAHHSM T'PAaHYJIbOBAHUX IMPOMYKTIB, 111 BUMOTH
BiJI0OpaXar0ThCsl Y MOKIIMBOCTI 3[IHCHEHHS MPOIIECIB B YHIBEpCAIbHUX OaraTodyH-
KIIIOHAJBLHUX arnaparax BEJINKOT MTUTOMOI MOTY>KHOCTI.

ByiBHUIITBO HOBUX XIMIYHUX HIJIPUEMCTB MOBUHHE BIJNOBIJIATH CBITOBUM
CTaHAapTaM, a TAKOXk BPaxOBYBAaTH CyYaCHI 3allUTH 1 BAMOTH 3aMOBHHUKIB 10 SIKOCTI
OPOAYKIIi, 0 BUMYyCKaeThes. Ilepexia 10 HOBOI oprasizailii npouecy rpaHyJsiii 3
BUKOPHCTAHHSM MaJOrabapuTHOTO OOJaTHAHHS, SKE JO3BOJIUTH CKOPOTHTHU BUTPATU
eHeprii, IPUPOJHUX PECYPCIB Ta TPYIAOMICTKICTb, 3MEHIIUTH MATEPIAIOMICTKICTh 1
KamiTajabHl BUTPATH Ha OyMIBHUIITBO 1 3a0€3MEUYUThH CIPUSITIMBY €KOJOT14HY 0OCTa-
HOBKY B HAaBKOJIUIITHbOMY CEPEIOBUIII, — MEPCIEKTUBHUI HAIIPSIM PO3BUTKY XIMIYHOI
IIPOMUCIIOBOCTI B JJaH1i rajysi.

BpaxoByroun 3HaYHUI BIUIMB KOHCTPYKTUBHOTO O(OPMIICHHS 1 TEXHOJIOTTYHUX
napaMmeTpiB poOOTH TPaHYISAIIHHOTO OONIaHAHHA HA WOTO rabapuTH, OCTaHHIM 4Ya-
COM BEIYThCS TOIIYKH HOBUX BHCOKOC(PEKTUBHHMX CIOCOOIB OTPUMAHHS T'PAHYJIbO-
BaHO1 mpoaykiii. [IpakTidna peanizaiisi mepeniueHuX 3axo0/iB OB’ si3aHa 3 PO3POO-
JICHHSIM YHIBEpCAIBHOI arapaTypu, 0 Bi/INOBI/Ia€ BUIE3a3HAYCHIM BUMOTaM.

[TuTarns mepexomy Taimy3i ofep KaHHS TPaHyJILOBAHUX MPOMYKTIB HA MIPHUHITUATIO-
BO HOBHI1 BUTOK PO3BUTKY IMOBUHHO OyTH BceO14HO po3risiHyTe. CydacHe rpaHyJisiiiHe
oOmagHaHHs (0cOOMMBO OarmToBe) 3acTapiio. BoHO HE BiMMOBiAE Cy4acHUM BUMOTaM
1010 EKOHOMIYHUX MOKa3HUKIB, BUTpaTaM Ha OyIBHUIITBO 1 0OCITYTrOBYBaHHS.

JocnipkeHHs, cipsAMOBaHI Ha ONPALIOBAHHS BUCOKOE(PEKTUBHOTO amapaTryp-
HOTO OOpMIICHHS OONaAHAHHSA JUIS TPaHyJIOBaHHs, BU3HAUYCHHS HAHOUIBII CIIPUST-
JUBOI KOH(QITypallii Ta KOHCTPYKTUBHOTO O(OPMIICHHSI OKpEMUX €JIEMEHTIB amapara
Ta X KOMOiHaIlll, KOMIUIEKCHE TEOPETUYHE W eKCIIEpUMEHTAIbHE BUBUEHHS T'1pOIH-
HaMIKH{ MOTOKIB, TOBUHHI BUPIIIYBAaTU MPOOJIEMy, sIKa CTOITh Nepe XIMIYHOIO TMpo-
MUCJIOBICTIO YKpaiHu Ha Cy4acHOMY €Tarli.

3B’A30K po00TH 3 HAYKOBHUMH NMPOrpaMamM, IUIaHAMHU, TeMamu. J[ucepra-
iiHa po0OTa BUKOHYETHCS 3TIHO 3 MPIOPUTETHUM HAMPSMOM HAyKOBOI poOOTH
CyMchKOTro AepaBHOTO yHiBepcuTeTy "J[ocmiKeHHs BUXPOBUX TPAHYJIAMINHUX Ta
MacoTeIIo00MIHHUX NpucTpoiB" (Homep nepxkaBHOI peectpauii 0106U013012, tep-
MiH BukoHaHHs1 2006-2008 pp.).

HaykoBi po3poOKu BIPOBAIKEHI M1 4aC BUKOHAHHS FOCIAOTOBIPHUX HAYKO-
BO-0CHiAHUX poOIT 3a Temoro Ne 82.05.09.07/n1 ,,BinnpanpoByBaHHS TEXHOJIOTIY-
HUX 1 KOHCTPYKTHUBHUX MapaMeTpiB By3Jla CTBOPEHHS IMOPHCTHX TPaHyJ Ta BUAada
BUXITHUX JaHUX IS MPOEKTYBAaHHS YCTAaHOBKHU OJICP)KaHHS MOPHUCTOI aMiaqHOl cei-
TPH, PO3pOOKa KOHCTPYKTOPCHKOI JOKYMEHTAllll Ha YCTAHOBKY OJIEpaHHS MOPUCTOI
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amiaunoi cemitpu (ITAC)” (3amoBHuK 3AT , ExciepuMeHTaIbHO-IPOMUCIOBA TEX-
Houorisa Buoyxosux pooit” (3AT ,,TEXHOBUBY X™)).

Mera i 3aBaaHHs 1ocaiTxeHHst. MeToro quceprainiitHoi poOOTH € CTBOPEHHS
HAyKOBO OOI'PYHTOBAaHOI METOAMKU PO3PaxyHKY TIApOJMHAMIYHUX YMHHMKIB Teuld
da3z y poboyomMy mpocTopl rpaHyJISIIIHHOTO TPUCTPOIO, IO MAE YOCKOHAJIEHY KOHC-
TPYKIIO ISl 3a0€3MeUeHHs] 3HKEHHS BUCOTH TPaHYJALINHOTO MPUCTPOIO, MiJABU-
IICHHS IHTEHCUBHOCTI HOT0 ()yHKITIOHYBaHHS.

JJist TOCSITHEHHS! TIOCTABJICHOT METH BUPIIIEHO TaKl 3aB/IaHHSA:

1. [IpoBeeHO TEOpEeTUYHUHN aHANI3 TIAPOJAUHAMIYHUX YMOB PyXy Ta YTBOPEH-
HSl TPaHyJI B amaparax pi3HUX THITIB.

2. Po3pobiieHo ¢iznuHy MOJIeb 3 MOAAIBIINM MaTeMaTHIHUM MOJICITFOBAHHIM
TIAPOAMHAMIKH PYyXY OJIHO- Ta 6araroasHoro MmoTOKiB s MOJAIBIIOTO X TEOPETH-
YHOTO PO3pPaxyHKy Ta MPOrHO3YBAHHS MOBEIIHKA CUCTEMHU Yy pa3l 3MIHU OKpPEMUX Ta-
pameTpiB.

3. EKCIEpUMEHTAJIBHO JIOCIIKEHO YMOBU CTaJIOro TIAPOJMHAMIYHOIO pe-
KUMY poOOTH amapaTa 31 3MIHHUM 3a BUCOTOIO NMEPETUHOM POOOYOTO MPOCTOPY 3a-
JISKHO BiJI KOMIUIEKCY MOYaTKOBHX YMOB, BU3HAUCHO MOJIS IIBUIAKOCTEH, a TaKOX
XapakTep pyxXy TpaHyl 3a pe3yJbTaTaMu Bi3yaJdbHOTO CIIOCTEPEKEHHS 3a XOAO0M
polIecy.

4. Po3po0iieHO 1HXKEHEPHY METOAMKY KOHCTPYKTUBHOI'O PO3PAXYHKY BUXPOBO-
ro rpaHyJISIIHHOrO OOJagHAHHS, BUAAHO PEKOMEHMAIlll MO0 OoNnTUMizalii poOoTH
amapara.

5. IIpoBeneHo OCIiTHO-TIPOMHUCIIOBE BIPOBAHKEHHS PO3POOJICHOTO anapara y
TEXHOJIOTIYHY JIIHIIO OJIep>KaHHS TPAaHyJIbOBAHUX MPOJTYKTIB.

06’ exmom 0ocnioxcenns € Tedii 0JHO- Ta IBO(a3HOr0 MOTOKIB B amaparax 3
IHTEHCUBHOIO T1JIPOIMHAMIKOIO Ta 3HUKEHOIO0 BUCOTOIO MOJILOTY IPaHyJI.

Ilpeomem oOocnioxcennss — riapoanHaMika IBO(A3HOTO MOTOKY B amaparax
3MIHHOI'O EPETUHY POOOUYOT0 IPOCTOPY 13 3HUKEHOKO BUCOTOIO MOJIBOTY I'PaHYI.

Memoou oocnioxcenns. MareMaTUuyHe MOJEIIOBAHHA 3I1MCHIOBAJIOCS Ha 0asl
KJIACUYHUX TOJIOKEHb MEXaHIKA PIAMHMU Ta ra3y 1 TEXHIYHOI rigpomexaniku. dizny-
HUN CKCIIEPUMEHT MPOBEICHO MIISXOM E€KCIIEPUMEHTALHUX JTOCTIKEHb CTEHIOBUX
3pa3KiB TpaHyJALIMHOrO 00JagHAaHHS Ha 0a31 BUKOPUCTAHHS MaTEMaTUYHOIO arapa-
Ta TUTAHYBAHHS €KCIIEPUMEHTY Ta MaTeMAaTH4YHOI CTaTUCTUKU. Ha eTtami 3icTaBiieHHs
pe3yibTaTIiB TEOPETUUYHHUX Ta EKCIEPUMEHTAIBHUX JOCHIHKEHb 3 pe3yJbTaTaMu
KOMIT FOTEPHOTO MOJICIIIOBAHHS 3aCTOCOBAHO CHUCTEMH TPUBUMIPHOTO TBEPAOTIIHHO-
ro mojaemtoBanHs KOMIIAC-3D (http://www.ascon.ru/), mporpaMHUNA KOMILIEKC
FlowVision (http://www.flowvision.ru) Ta COSMOS FlowWorks 2006 Pre-Release.
[ToOymoBY TEOpETUYHUX 3aJIEKHOCTEH BUKOHAHO JU(EpEeHIlIaTbHUMU METOJIaMU Ma-
TEMaTUYHOr'0 aHaJII3y Ta IHTErPATILHOIO OOUYUCIIEHHS.

HaykoBa HOBH3Ha ojiep:kaHHUX pe3yiabTaTiB. Ha 06a3i BUKOHAHUX TEOPETHY-
HUX 1 EKCIEPUMEHTAIBHUX JIOCHIPKEHb OTPUMAaHI Takl HAyKOB1 pe3yJIbTaTH:

— BIIEpUIE OTPUMAHO Ta MPOBEJCHO y3arajibHEHHS MaTeMaTUYHUX PIBHSHB,
SIK1 JJO3BOJISIIOTH PO3PAaXOBYBATH TiIPOJAMHAMIYHI XapaKTEPUCTUKU PYXy (a3 y podo-
4OMY MPOCTOP1 amapara 31 3MIHHOIO TUIOLICI0 MEPETHHY Ta 3 BUKOPUCTAHHSAM IPH-
CTpOIB JIJIsl 3aBUXPEHHS;
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— 3a pe3yJibTaTaMH €KCIEePUMEHTAIbHUX AOCIKEHb MOJICIBHUX 3Pa3KiB
amapatiB AJi1 TpaHyJIOBaHHS, KOMIT IOTEPHUX MOJENEH amapaTypH JAHOTO THUITY
Ta X 31CTaBJICHHS BHU3HAYEHO BIJMIHHOCTI B PO3MOJiII IIBUIKOCTEH Tra3zoBOTO
MOTOKY B poOOYOMY IpPOCTOPI amapara 31 3MIHHOIO IUIOIICI0 NMEPEeTUHY Ta HasiB-
HOCTI 00EPTOBOT'O PYXYy OJHO- Ta JBO(A3HOT'O MOTOKIB, 110 JOCIIIKEHO, Ta BIIE-
plie OTPpUMaHO TIAPOJUHAMIYHI XapaKTEPUCTUKH PEXKUMIB POOOTH BUXPOBOTO
TPaHyIATOPA;

— Ha OCHOBI CTBOPEHOI MAaTeMaTWUYHOI MOEIi PO3pOoOJIEHO METOAH YIpaB-
JIHHS PyXOM Kparuii (IpaHyjif) y BAXPOBOMY ra30BOMY HOTOLII.

IIpakTH4He 3HAYEHHS O/ep:KAHUX pe3yabTaTiB. Ha 0CHOBI TeopeTHUHOTO
aHaJi3y CTBOpPeHUX (P13UYHOT 1 MATEMATHUYHOI MOJIeNIe pyXy OAHO(A3HOr0, a MOTIM
1 1BO(a3HOr0 MOTOKIB, MPOBEACHUX TOCIIIKEHb T1JIPOJAMHAMIYHUX MPOLECIB PO3-
pOOJICHO METOJAUKH PO3PAXYHKY MaJIOTa0apUTHUX BUXPOBUX MPUCTPOIB 31 3MIHHOKO
IUIOIIEI0 MEepeTUHy pobodoro npoctopy. CTBOPEHO HOBUM THUIN Oprasizaiii rijpo-
JUHAMIYHUX YMOB PYXy MOTOKIB Yy poOOYOMY MPOCTOPI TPaHyJSATOPa, 3alpOIOHO-
BaHO Ta 3aXMIICHO MAaTeHTaMH YKpaiHU HOB1 CIOCOOU rpaHyIIOBaHHS Ta HOB1 KOHC-
TPYKIIii anapaTiB-TpaHyJISITOPIB 31 3MIHHOIO TIJIOIICI0 IEPETUHY POOOYOTO MPOCTOPY
3 YJIOCKOHAJICHOIO TiApoauHaMiko0. OTpruMaHi HAyKOBI pe3yJIbTaTH BIPOBAKEHI y
BUPOOHUIITBO TPAaHYJIOBAHHX MPOAYKTIB 3 OCOOJMBUMHU BIIACTHUBOCTSIMU: PO3PO0O-
JIEHO HOBY TE€XHOJIOTIYHY JIIHIFO OTPUMAaHHS TPaHyJl 3 BUKOPUCTAHHIM JIOCIIKEHO-
ro obmamHaHHs ani nojanbimoro BopoBamkeHHs (3AT , ExcnepumenrtanbHO-
MPOMHCIIOBA TEXHOJIOTiS BUOYXOBUX poOIT”), BUAAHO pEeKOMEHAAII] 00 ONTHMa-
JBHOTO KOMIUIEKCY TIAPOJMHAMIYHUX Ta TEXHOJOTTYHUX MapameTpiB MPOBEICHHS
poLecy.

Oco0ucrtuii BHecOK 3100yBaya. Y CTaTTsX, SIKI HAMKCAHI OCOOUCTO Ta Yy CIiB-
aBTOpPCTBI 1 onmyOJiKOBaHI y (paxOBHX BHAAHHSX, 10 3arBep/ukeHl BAK Vkpainw,
0COOHUCTHUH BHECOK 3/100yBaya MOJISATae y TAKOMY:

— y poboti [1] mpoanasnizoBaHO CTaH MPOOJIEMH TPAHYJIFOBAHHS, OCHOBHI I1e-
peBaru MajgorabapUTHHUX arapaTiB 3MIHHOTO MEPETHUHY 3 BUKOPUCTAHHSAM BUXPOBUX
MOTOKIB y TIOPIBHAHHI 3 IHITUMU TUIAMU 00JIaHAHHS;

— y poOoTi [2] OOIpyHTOBaHO METOJM IHTEHCH(IKallii MPOLECIB IPAHYIIO-
BaHHS Ha MPUKIIAAl KOHCTPYKTUBHOTO O(OPMIICHHS OKPEMHUX BY3JiB BUXPOBOIO Tpa-
HYJIATOpA 3BaYKEHOTO 1Iapy;

— y po6oTi [3] po3pobiieHO MaTeMaTU4YHy 0a3y Ta CTBOPEHO aJTOPUTM YHUCE-
JBHOTO PO3PaxyHKY TIAPOJUHAMIYHUX MapaMeTpiB poOOYOro MpoCTOpPy BHUXPOBOTO
rpaHyJIITOpa 3BayKEHOTO 11apy;

— 'y po0Ooti [4] oTpumaHuii MPUOIM3HUN AHATITUYHUA PO3B’S30K PIBHAHHS
Hap’e-Crokca 3 mociiayrouoro NepeBipKO JOCTOBIPHOCTI OTPUMAHOIO PE3YJIbTaTy
Ta BU3HAUEHHSAM XapakKTepy 3MIHU CKJIaJ0BHX MOBHOI IIBHJKOCTI y JOBUIBHIA TOYII
po00YOro MpOCTOpPy BUXPOBOTO TPAHYIISTOPA;

— y poborax [5, 6] po3pobiaeHo (Hi3uuHy MOJEIb MPOIIECIB, 110 BIACTUBI Tpa-
HYJIATOpaM 3BaXEHOT0 IIapy, Ta OTPUMAHO OCHOBHI Pe3yJIbTaTU 3 BU3HAYEHHS MOJIB
HMIBUAKOCTEH pyXy (a3 y BUXpOBHUX araparax;

— y poOoTi [7] mpoBeneHO aHalli3 pe3yIbTaTiB €KCIIEPUMEHTY Ta MOPIBHIHHS
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iX 3 pe3ynbTaTaMu KOMII IOTEPHOTO MOJETIOBAHHSA 332 PO3POOJICHUMH CTaHAAPTHUMHU
METOJMKaMHU 3 METOI0 BU3HAYCHHS BIAMIHHHX pHUC (DYHKIIOHYBaHHS BHXPOBHX ama-
paTiB Ta BUKOPUCTaHHS BHCHOBKIB JJisi pO3pOOJIEHHS MOMPaBOK Ta BJAOCKOHAJEHb Y
METOJIUKY 1H)KEHEPHOT'O PO3PaXyHKY I'PaHyJIsTOPIB;

— y po0OoTi [8] po3MISIHYyTO OCHOBH1 €Tany Po3poOIeCHHS METOIUKUA 1HKEHEPHO-
IO pO3paxyHKy BUXPOBUX arlapariB JJisl IPOBEICHHS IPaHyJIIOBAHHS Y 3BaKEHOMY I1api;

— y poboti [9] 3aiiicHEHO aBTOPCHKUW HArjsg 3a pPoOOOTOI AOCHIAHO-
POMHCIIOBUX 3Pa3KiB, po3p00JIeHO BUCOKOES()EKTUBHY KOHCTPYKIIIO TPaHyJISTOpa IS
POMHCIIOBOTO BIPOBA/KEHHS; OTPUMAHO PE3yJIbTAaTH MPOMHICIOBOTO €KCIIEPUMEHTY.

Ha 0a3i 3a3Hauenux poOiT 3axuiieHo nateHtamu Ykpainu [10, 11] HOBI cmo-
coOu IrpaHyJIIOBAHHS Ta MPUCTPOI.

Anpobauis pe3yabraTtiB aucepranii. OCHOBHI MOJOKEHHS 1 pe3yJbTaTH U-
cepTauiiHoi po6oTH gomnoBifganucs ta odroBoproBanucs Ha III MixunapoaHiii Hay-
KOBO-TIpakTH4Hi KoHdepeHmii «Ekomoris. Exonomika. EHeprozoepexeHHs»
(M. Cymu, 2005 p.), XI ta XII MixxHapoaHUX HayKOBUX KOH(DEpeHIIisIX «Y J0CKOHA-
JIEHHSI MPOIIECIiB Ta OO0JaJHAHHS XapyoBHX 1 XIMIYHUX BUpOOHUITB» (M. Ojeca,
2006, 2008 pp.), XXII naykosiit kondepeniii kpain CH/I ,,JlucnepcHbie cuctemsr”
(M. Opeca, 2006 p.), III Ykpaincekiii HAyKOBO-TEXHIYHINA KOH(MEPEHIIiT 3 TeXHOJIOT11
HeopraHiuHux pedoBuH (M. JHimpomerpoBcbk, 2006 p.), MixkHapoaHili HayKOBO-
npakTUYHIN KoH(epeHIlii Mmomoanx BueHUX «Arpapuauit hpopym» (M.Cymu, 2007 p.),
II MixHapoaHiil HayKOBO-NIpakKTU4HINA KoH(pepeHuii «/{au Haykw» (M. JHinpomner-
poBcek, 2007 p.), XI nHaykoBiii koHdepeHmii «JIbBIBCbKI XIMI4HI YHTAHHS»
(m. JIbBiB, 2007 p.), IIl MixkHapoaH1i HayKOBO-TEXHIYHIN KOH()EPEHLIl CTYAEHTIB,
acIipaHTIB Ta MOJIOJUX BUEHMX «XiMisl Ta CydyacHi TexHousorii» (M. JHimpomer-
poBchbk, 2007 p.), III Mixnapoaniit konpepenuii «CtpaTeris IKOCTI Yy IPOMHUCIOBO-
cTi 1 ocBiTi» (M. Bapna, bonrapis, 2007 p.), IV MixnapoaHiii HAQyKOBO-IPaKTUYHIN
KoHdepeHiii «Herpanuiliiini 1 TOHOBIIOBaHI JKepesa eHeprii  sSK ajabTepHATHBHI
NEPBUHHUM JDKepeniaMm eHeprii B perioHi» (M. JIpBiB, 2007 p.), V Bceykpainchbkiii
KOH(EepeHIIii MOJIOJUX BUCHHUX Ta CTYJEHTIB 3 aKTyaJIbHUX MUTaHb XiMii (M. [(Hin-
ponetpoBckk, 2007 p.), Il Beceykpainchkiii HaykoBO-TipakTUuHii KoHpepeHIii «Te-
opisl 1 MpaKTHKa Cy4aCHOTO MpUpOa03HaBCTBa» (M. XepcoH, 2007 p.), XX MixHna-
poaHili HaykoBO-TexHiuHiN koHbepeHiii «Peaktus-2007» (M. Mincek, binopycs,
2007 p.), VIII, IX, X, XI Bceykpainchkiii HayKOBO-TIPAKTHYHINA KOH(EpeHIii cTy-
JICHTIB, acCIMipaHTIB Ta MOJIOJHUX BUeHUX ,, TexHonoris” (M. CeBepomonenpk, 2005,
2006, 2007, 2008 pp.), HAYKOBO-TEXHIYHUX KOH(EPEHIIiAX BUKIAIAUiB, CIIBPOOIT-
HUKIB, aclipaHTiB 1 cTyneHTiB CyMCbKOro Jepx’aBHOro yHiBepcutery (M. Cymwu,
2005, 2006, 2007, 2008 pp.).

Iyoaikanii. Pesynbratu qucepraiiitHoi po6oTH onmyOiIiKOBaHO y JIEB’ATH Ha-
YKOBUX TpalsiX y KypHanax 1 30ipHuKax, 3aTBepmkenux BAK Vkpainu. Otpumano
naTeHT YKpaiHu Ha KOPUCHY MO/IEb Ta MATeHT YKpaiHU Ha BUHAXI].

Ctpykrypa Ta o00csar aucepramii. /[ucepramiitna po0OoTa cKiIamaeTbcs 3i
BCTYIy, I'ATH PO3JLUIIB, BUCHOBKIB, CIUCKY BUKOPUCTAaHUX JixKepen 13 185 Haitmeny-
BaHb, 10/aTKiB. [ToBHMIT 00csr qucepTarltii craHoBuTh 181 cTopiHka, cepen skux 163
CTOPIHKM OCHOBHOTO TEKCTY, 5 Tabnwuib, 89 imtocTparliii, 3 Skux 22 po3MIIIeHO Ha 5
OKpPEMHUX CTOPIHKaX.
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OCHOBHUI 3MICT POBOTH

Y BceTyni OOrpyHTOBaHO aKTyaldbHICTh TEMH JOCIIIXKEHb, 3B'A30K 13 HAYKOBU-
MU Iporpamamu, c(popmyJsibOBaHI MeTa Ta 3a/Jayl JIOCHIIKEHb, iX HAyKOBa HOBU3HA
Ta MPaKTUYHE 3HAYEHHSI, HABEJIEHO OCHOBHI JaH1 1010 anpoobarlii poOoTH, myoJiika-
11}, TIOJIaHO 3arajibHy XapaKTEPUCTUKY POOOTH.

Y nepumomMy po3aijii HA OCHOBI MPOBEIEHOTO MATEHTHOI'O MOIIYKY 1 OISy
JTITEpATypHUX JHKEPE MpOoaHaTi30BaHO CyYaCHUU CTaH Ta MUISXH PO3BUTKY TEXHIKH
Ta TEXHOJIOTIi OJiepKaHHS TpaHyJIbOBAaHUX MPOAYKTIB. Po3risHyTo Kiacudikaliiro
TPaHYJSAIIAHAX BEXK Ta TPaHyJISATOPIB 3BAXKEHOTO IIApy 32 OCHOBHUMH (hyHKII1IOHATb-
HUMHU T4 KOHCTPYKTHBHHMH O3HAaKaMH. BUSBIEHO MOXJIHMBICTh 3aCTOCYBAaHHS BHUCO-
KOe()EKTUBHOTO TPaHYJISIIIIHHOTO 00JIaJHAHHS 3 BUKOPUCTAHHSM BHUXPOBUX IMOTOKIB.

3akpydyBaHHs ra30BOro MOTOKY yCEpeIuHl KOpIyCy arapaTa J03BOJISIE MijI-
BULIUTHU CTAOUIBHICTh MCEBAO3PIIKEHOI0 APy BUXPOBOIO I'PaHyJIATOpa MOPIBHIHO
13 3BUYAHUM amapaToM MceBo3pikeHoro mapy. Lle BigOyBaeThcs 3a paxyHOK TO-
ro, 110 HA YaCTKH, sIKi epeOyBarOTh Y 3BAKEHOMY CTaH1, Ji€ MOJI€ BIUEHTPOBUX CHUJI,
10 MPU3BOAUTH JO 3MEHILICHHS BIUIMBY YMHHHUKIB, K1 JECTa0LII3yIOTh IMCEBA03PI-
JOKEHUW 1map (JoKajdbHI Mepernaad TUCKY, JOKajdbHa 3MiHA MOPI3HOCTI IIapy, CTBO-
PEHHSI MOBITPSHUX MTPOOOK 1 T.11.).

VY3araibHEHHS Ta 31CTABJICHHS OKPEMHUX PE3yJIbTaTIB MOMEPEAHIX aBTOPIB Yy M1
00J1acTi Jal0Th MOXJIMBICTh 3MEHIITUTH BIUIUB (DaKTOPIB, 110 A€CTA0UII3YIOTh IPOIIEC
IpaHyJIIOBaHHS, 3aPOTIOHYBABIIM HOBY KOHCTPYKIIIIO MaJlOTa0apUTHUX TPaHYIISITIH-
HUX MPUCTPOIB 31 CTAOUIHHUMHU T1IPO- T4 TEPMOJIMHAMIYHUMU MMOKa3HUKAMH.

Bukopucranns amapariB BUXpOBOTO THITY HAJa€ MOXJIMBICTh 3MEHIIICHHS BU-
COTH T IIHHA TPaHyJIU Ta HaJIaHHS 11 I0AaTKOBOTO 00EPTOBOTO PYyXY.

Ha migcraBi po3risiHyTHX CHOCOOIB MiABHINEHHS €(EKTUBHOCTI TpaHyIISIIH-
HUX MPHUCTPOIB Ta 3MEHIIEHHS iX ra0apUTHUX PO3MIPIB BUSABICHO JOUUIBHICTH KOM-
IJIEKCHOTO MOEJHAHHS MepeBar o0iaaHaHHs OallTOBOrO THUIY Ta rPaHyJISITOPIB 3Ba-
KEHOTr0 1Iapy MPH B3a€EMHOMY BHKJIIOYEHHI1 HEIOMIKIB, K1 XapaKTepHi AJis KOXKHOTO
KJIaCy arapaTiB Ui TPaHYJIIOBaHHS. Y pe3yJbTaTi JOBEACHO aKTyalbHICTh TEMH J0-
CJIIJI)KEHb, BU3HAYEHO METY pOOOTH Ta MOCTABIIEHO 3a/1ayy 3alpONOHYBAaTH HOBI CIO-
cobu rpaHyJIFOBaHHs, K1 O OEIHYBAIM MepeBary, 10 BJIACTHUBI KOXKHIN 13 Ha3BaHUX
rpyn o0nagHaHHS, BAOCKOHAIMTH AWHAMIKY PYXy TOTOKIB y poOoYOMy MHpOCTOpI
amapara, OTpUMaTH PO3PaXyHKOBI 3aJIEKHOCT1 JUIsl BU3HAUEHHS OCHOBHUX TIAPOAU-
HAMIYHUX XapaKTEPUCTHUK MOTOKIB Y TPAHYJISTOPI.

Y apyromy po3aiji HaBeIEHO 3arajibHy METOJIMKY Ta OCHOBHI METOAM JTOCHIi-
JUKEHbB, 1110 3aCTOCOBAaHI B AUCEPTAIliHIN pOOOTI.

MaremaTuuHe MOJIEIIOBAHHA 3MIMCHIOBAJIOCS Ha 0a3l KJIaCUYHHUX II0JIOKEHD
MEXaHIKM PIIMHM Ta razy 1 TEXHIYHOI TiipoMexaHiku. Po3B’s3aHHs piIBHSIHb MaTeMa-
TAYHOT MOJIEN1 3/11MICHEHO 3a JOMOMOIOK CHUCTEMHU KOMII IOTEPHOI MareMaTuku Ma-
ple 9. CTBopena mMareMaTH4Ha MporpaMa po3paxyHKy OCHOBHHX TiIpOAHMHAMIUYHUX
MOKA3HMKIB MOTOKIB y poOOYOMY IIPOCTOPI BUXPOBOrO rpaHyJIITOpa BUKOHAHA y Ce-
penosuil Delphi. HarypHi ekciepuMeHTH NiANOPSAIKOBAHO METI 31CTaBIEHHS iX pe-
3yJbTATIB Ta PE3YyJbTATIB TEOPETUUHUX JOCIIIKEHb. Bu3HaueHHSI MOXUOKU BUMIpIB
Ta pe3yJbTaTIB PO3PAXYHKY OCHOBHUX TIIPOJUHAMIYHUX XaPAKTEPUCTHK B3a€MOJIi-
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IOUHX MOTOKIB y POOOYil 30HI €KCIIEPUMEHTAIILHOTO 3pa3ka BUXPOBOIO IPaHyJIATOpa
0a3yeThCsl HAa 3aralbHONMPUUHATAX METOAMKAX Ta PEKOMEHIALIAX MO0 MPOBEACHHS
1HKEHEPHOr0 EKCIEPUMEHTY Ta 0OPOOKH OTPUMAHUX JAHMX.

Y TperboMy po3aiJii NpOBEACHO MaTeMAaTUYHE MOJICTIOBAHHS T1IPOJAMHAMIKU
0/1HO(ha3HOrO MOTOKY Ta PyXy KpaIlll y BICECUMETPUYHOMY 3aKpYYEHOMY Ia30BOMY
HOTOLl Y poO0YOMY MPOCTOP1 BUXPOBOI'O FPAHYJISTOPA.

MartemaTuyHy Mozenb OJHO(A3HOro Ta ABO(PA3HOIO MOTOKIB y pPoOOUOMY
IPOCTOP1 BUXPOBOTO T'PAHYJSATOPAa CTBOPEHO 3 ypaxyBaHHSIM TaKWX MPUITYIICHb Ta
CIIPOUIECHB:

—  XapakTep Teuli ra3zy BiCECUMETPUYHUM 8@ —0;
¥

oV
oV, _0; o _0; oV, _0:
ot or or
— JII€I0 MAaCOBUX CUJI y BUNAAKY PYyXy €JIeMEHTapHOro 00’€My Tra30BOTrO ITO-

TOKY, 10 PO3IIIANAETBCS, MOXKHA 3HEXTYBaTH y_Fpr =0; Y Fp, =0; 3 F, =0;

— pyX razy B amapari NIpUHHATO YCTaJICHUM

— I KOHKPETHOrO BHNAIKy 3aJaHi 3aKOH 3MIHM BHUTPATHOI CKJIAI0BOI

IIBUJIKOCTI Ta TUCKY B3JI0BK OKPEMHX OCEH KOOPJIHMHAT V. = Qy ;

— YaCcTKH AUCIepCHOI (a3u MaroTh mapono1iony hopmy.

Puc. 1. Cxema enemeHTapHOTO 00’ €My
ra3y B MIIIHAPUYHINA CHUCTEM1 KOOPIH-
Har (r,9,z): 1 — pobouuii mpocTip npu-

7 v ~ . . s .
® CTpOIO; 2 — eJleMEeHTapHU 00’ €M rasy;
Al 1. .
do m,;_rd; P 3 — razoposnonutoBau; dr, do, dz —
) vl eJIEMEHTapHi TPUPOCTH 3a BIAMOBI-
| boldr ]t or HUMH KOOPAMHATHUMU OCSIMH;

Vi VsV, — paiambha, xonosa it

0ChOBa (BUTpATHA) CKJIAJOBI IIBUJIKO-
CT1 pyXy rasy BIJIIOBIHO; O. — TOJO-
BUHA KyTa PO3KPUTTS Judy30pa.

3 ypaxyBaHHSM MPUITYIICHb Ta CIPOIIECHb cucTema piBHIHb Hap’e-Ctokca st
BUMAAKY PYXY PEalbHOTO ra30BOTO MOTOKY B AU(Y30pi Ta PIBHAHHSA HEPO3PUBHOCTI
OTOKY MaTUMYTh BUTJIA

2

14 1 2 2 1 ]
oV oV 0 8p+E(8V oV e ov. V

VT4V = + -

" or 0z r por or* 02> r Or rz)
oV ov. VV oV, 9, 10V, V

1% LT Vg p_re_ g __ ¥ ,(1)
r@r—i_zaz r (82+8 +r8r 7“2)

V. oV, _ 10p o’V. 10V

V. E e
" or -t 0z p8z+ (87’2+T 8T)
v, 6V VJ_
Or 82 =0, (2)

ne E — koeditieHT TypOyIeHTHOI B’I3KOCTI BIIIOBIHO /10 riHOTe3H Bycinecka.
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[TocmimoBHUME CHPOIIEHHSMHA Ta TEPETBOPEHHSIMH OTPHUMAHO 3aJICKHOCTI
3MIHU CKJIAJJOBUX MTOBHOI MIBUIKOCTI TA30BOTO IMOTOKY 332 BUCOTOIO Z Ta PAJAlyCOM I B
KOHIYHUX arapatax npu R = f(z)=1ga -z

n@=L . 3
Z(Z) ﬂ-tgaz-zz ©)

0rr 0

2.3 zx

_ riga
Vo (zr)= p @)

[Ipumyckaemo, 110 YNPOIOBXK pajiyca KOJIOBa MIBUIKICTh 3MIHIOETHCS 33 KBa-
JPAaTUYHOIO 3aJICKHICTIO, a YIIPOJOBK OCI — 3a JIHINHOI0 3aNexkHICcTIO. [IpunymenHs
PO XapakTep 3MiHU KOJIOBOI MIBHJIKOCTI CIIUPAETHCSA HA PE3yNbTaTh JOCTIIKEHb BH-
XPOBHX BICECMMETPUYHUX MOTOKIB. Kpim Toro, npu npu r=0 Tta z=0 3Havenns V,=0,
TOOTO BUIBHUW YJI€H 3arajbHOrO PIBHSHHS APYroro ctymneHs aopiBHoe 0. 3a mux

YMOB
2%
V (z,r)= _
(p( " 7z-tga2-22(—2Q-tga~z-r2—3Q-tga2-22+2Q~tga323 +3Q‘r3 +3E-7z-tgazz3r)

—((—4V¢1-7r-z3-Q-tga-r2—6V @-n.z4-Q.rga2-r+4V dm5 Otged+
+6V¢1.7z.z2-Q-r3+6V (01-72'2-25-E-tga2-r+Q2-r-212—2Q2-r-22)r)/
/(tga-ﬁ-z(Zzlz-tga-Z-Q-r2+

+3212-tga2-22~ Or-2 2-tga3-z3-Q—3zl 2-Q-r3—3212-tga2~7r-z3-E~r—225-tga3-Q—

—324-tga2- 0 r+225-tga3 -Q—I—322-Q-}'3 +325-tg0¢2 - E-r)+
+((4V¢1-7r-25-Q-tga3+6V @-;#-25 -E-tgaz-r—6le-7[-24-Q-tg052-r—

—4V(p1-7z-z3 . Q-tga-r2+6V A -7[-22-Qrg’—Qz-r-zlz)r)/(tga-ﬂ-z(Qzl 2-tg0(-z- Q-r2+

+3z1 2-tga2 22 o r—221 2-tga3 2. Q—3z1 2-Q- 7 —321 2‘tga2 -Er—
_223 ‘g Q 1’2 —
—324-tga2 O 4227 -tga3 -Q+322Q- I~ +325tga2 - E-r)). (5)

3 ypaxyBaHHSM CIPOILIEHb Ta MPUITYIIEHb CUCTEMa NU(epeHIiaIbHUX PIBHIHb
PYXy Kparuii B HWJIIHIPUYHUX KOOPJIMHATAX MAaTUME BUTIISI]L

dwy & 3.4,
= : V.—W,);
dr W]/' ¥ +l// 4'pq.dq( r r)b

%W __W’”Wqﬁﬂ/,.i([/ W ) (6)
dp 9 r 4-py-d, NP PP
dw, L
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3 :
3 BBEJEHHSM I03HAYEHb a:t//-% OTPUMAHO PIB-

Py dy
HSIHHS J1J1s1 OOYHUCJICHHS CKJIAJ0BUX MOBHOI IMIBUJKOCTI Kparii y BICECUMETPUUHOMY

3aKpy4€HOMY ra30BOMY MOTOILII
- a-r-V¢ .
(0 - a.r+Wr > ( )
[ a-r-V¢ ]2
a-r+Ww,
Wy _ T va (V. -m,), (8)

dr 7 r

dZZ WZ:—g+b[{L2.22J—WZ}. )

Ttga
3 MeTOI0 3ICTaBJICHHSI PE3yJIbTaTIB MAaTEMATUYHOTO MOJCIIIOBAHHS Ta €KCIle-
PUMEHTY 3 BIJJOMUMHU MOJICJISIMU Ta BUSHAUYCHHS BIIMIHHOCTEW MK HUMHU MPOBEICHO
MOJICJTFOBaHHS Ta30BOr'0 MOTOKY 3a JIONMOMOIor0 mporpaMHux mnpoaykTtiB COSMOS
FlowWorks 2006 Pre-Release Ta FlowVision 2003 demo 3a Takoro MaTeMaTHYHOIO
MOJICIIIIO:

Hectuciuba pinuHa (Incompressible fluid) s po3BuHeHoi TypOyIeHTHOI Teuil

P @ v) =2 Lo ((ut v+ (V) ) s, (10)
ot p P

Vv=0, (11)
JIe v — BEKTOp BIIHOCHOT MIBUIKOCTI, M/C; T — Yac, C; p — BIATHOCHHI THCK, [1a; p - Ty-
CTHHA, KI/M’; 1 Ta i, — IMHAMIYHA Ta TypOyJIeHTHA B's3KicTbh, Kr/(M-c); T — BiZHOCHA
TEMIIEPATypa; S — IKEpeo.

P
s=|1-_ |, g R (12)
P P
e B — cunu obeprans, M/c’, R — ciimm onopy, Kr/(mM>-c’).
Mopenb TypOyJa€eHTHOI HECTUCIMBOI PIAMHM IPYHTYeThCs Ha k-g-momeni Typ-
OyJIGHTHOCTI

%+V(vk)=lv((y+&ij)+g—(g—gm), (13)
or yo, o, Yo,
o€ 1 s £ G
~Z4+V(ve)= —V((,u +—JV8J +—(C1 ——C,f(e —gini)J, (14)
or yo, o, k yo,

Ne €pni — MOYATKOBE 3HAYECHHS TypOYJICHTHOI JMCHUIIALIIT, M’/c’; oy, o, C.=0, Cy,
C,— 3HaueHHs napameTpiB k-g-mopeni.
PiBHSHHS HEPO3PHUBHOCTI JIJIs HECYUOl (a3l Ma€ TaKUil BUTIISI:
P 15(ow)=0.... (15)
or
1€ Qpnass — JKEPETIO MACH 32 PAXYHOK YaCTHUHOK, Kr/(M3 -C).
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Y 4deTBepTOMY PO3AiJIi MOAHO PE3yIbTATH EKCIEPUMEHTAIBHUX TOCIIHKEHb
TAPOAMHAMIYHUX TOKA3HHUKIB CTEHJIOBHX MOJIEICH BUXPOBUX TPAHYJATOPIB 3BaXKe-
HOTO 1apy 31 3MIHHUM HaO0OpPOM KOHCTPYKTHMBHUX XAapaKTEPUCTHUK HA €KCIEPHUMEH-
TaJbHIA YCTAHOBIII.

[Ticns mpoBeneHHs cepii AOCTIAIB Yy MEXKax HaBaHTaXXEHb 3a T'a30BO0 (pa3oro
Q,=500-1000 M3/1"O,II, 3a TBepaoto Pazoro G,=15-30 kr/rox mpu Re>10000 nmogano
pe3yJIbTaTH €KCHEPUMEHTAIbHUX JOCIIIKEHb IOJIIB CKJIAJOBUX MIBUAKOCTEH PYyXY
ra3oBOro IMOTOKy B poO04YOMY MPOCTOP1 BUXPOBOTO IpaHyssATOpa, pe3yibTaTd pPo3-
paxyHKIB 3HA4€Hb CKJIAQJOBUX IIBHUJKOCTEH Ta pe3yJbTaTH BI3yaJbHOI'O CIIOCTEpE-

JKEHHS.
EKCIIepUMEHTAJIbHI 3HAYEeHHS:
® nepepiz Z=0 ------ - eKCIIePUMEHTAIbHA 3AJICIKHICTh
W nepepiz Z=0,110 M —— - TEOPETHYHA 3a/ICKHICTD
A nepepiz Z=0,444 m
Vo, m/c X mepepiz Z = 0,555 M
2.

Vo, Mm/c

018 R,m

: _

0,06 0,1 014 0,
0,04~ 0,08 ° 0,127 0,16 02
Puc. 2. Xapakrep 3MiHH €MIOp KOJOBOI CKJIaJOBOI MIBUAKOCTI Ta30BOr0 MOTOKY MO
BHUCOTI poO0OYOro MPOCTOPY BUXPOBOTO TPAHYJIATOPA 3BAKEHOTO MIAPY 3aJEKHO Bij
paniyca Horo nepetuny (BialiKk BUCOTH X BEACTHCS BiJ BEPXHBOTO MEPETHHY ra3o-
PO3MOAUTEHOTO MIPUCTPOIO) TSl TA30PO3MOAUTEHOTO MTPUCTPOro Nel

0,02

EKCIiepHMEeHTalIbHI 3HAYeHHS:
® nepepizZ=0 - - eKCTieprMeHTalIbHa 3aJIeXKHICTh
m rnepepiz Z=0,110 y —— - TEOPETUYHA 3AIEKHICTH
A 1epepiz Z2=0,444 m
X mnepepiz Z=0,555m

0,02 006 o,
0,04 0,08

01 014 018 _Rwm
0,12 0,16 0,2

Puc. 3. Xapakrtep 3MiHU €MIOp KOJIOBOI CKJIAI0BOT MBUIKOCTI Ta30BOTO MOTOKY TIO
BHCOTI poO0OYOr0 MPOCTOPY BUXPOBOTO TPAHYJIATOPA 3BAKCHOTO MIAPY 3aJEKHO Bij
pajiyca Moro nepeTuHy (BiUTIK BUCOTH X BEACThCS BiJl BEPXHBOTO MEPETUHY Ta30-
PO3MOIILHOTO MPUCTPOIO) JUIS TA30PO3MNOALTHLHOTO TPUCTPOrO Ne2
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EKCIICpH MEHTaJIbHI 3HAYEHH:

@ nepepiz Z=0 ——  eKCrepHMEHTAIIbHA 3AIeKHICTh
W nepepiz Z=0,110 y —— TEOPETHYHA 3AIEKHICTh
Vz. Mm/c A nepepiz Z=10,444 m
)
1 0 i X mnepepiz Z=0,555m
8 N
6- ~ _
4]
2
0

"R, M

0,040’060,08 0.1 0,120’140,16 18 0,2
Puc. 4. XapakTep 3MiHM €MIOp BUTPATHOI Ta KOJOBOI CKJIAJIOBUX HIBUJIKOCTI Ta30-
BOT'O IMOTOKY IO BHUCOTI POOOYOro MpOCTOPY BUXPOBOIO TPaHYJISITOpA 3BAXKEHOTO
mapy 3aJeXHo BiJ] pajiyca HOro nepeTuHy JJis ra30po3MoiIsHOr0 Mpuctporo No3

0,02

EKcriepiMeHTaNbHiI 3HAaYEHHA:

Vo, M/C @ nepepiz Z=0 —  eKCNepHMeHTalIbHA 3a/IEKHICTD
W nepepiz Z=0,110 M —— TEOPETHYHA 3ANIEHKHICTH

A nepepiz Z = 0,444 m

X nepepiz Z = 0,555 m

7

0,02 0,06 0, 014 0,18 Rm
Vz,m/c 0,04 008 0,12 0,16 0.2

8
6
4
.
0

0,02 006 01 014 018 R
0,04 = 0,08 ~ 012 0,16 02

Puc. 5. OcHOBHI T1ApOIMHAMIYHI XapaKTEPUCTHUKU POOOTH IHTEHCUBHOTO BUXPOBO-
0 3BaXKEHOTO0 1Iapy
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Excr ICpPHMEHTANIBEH i 3HaYEeHHsI:

th’ M/C ® nepepis Z=0 ——  EeKCIepHMeHTalIbHA 3aIEKHICTh
B rnepepizZ=0,110  —— TEOPETHYHA 3AICKHICTh
6 4 A nepepiz Z=0,444 m
4] X mepepisZ=0555m
2
0 | - . \ . \ .
0,02 006 0, 014 0,18 Rym
V2. m/c 0,04 0,08 0,12 0,16 0,2
6 .
4 ]
2 ]
0

006 01 0,14 018 Rowm
0,04 0,08 0,12 0,16 0,2
Puc. 6. OcHOBHI TipOJWHAMIYHI XapaKTEPUCTUKH POOOTH MEPEXiTHOTO0 KOMOIHO-
BAHOTO 3BAYKCHOTO IIapy

k]

ExcrnepuMeHTasnbHi 3HaYeHH:A:
® nepepiz Z=10 ——  eKCMNepUMEeHTAlIbHA 3aleikHICTh
th, M/c W nepepiz Z=0,110 @ —— TEOPETHYHA 3A/IEHKHICTh
A nepepiz Z=0,444 m
X nepepiz Z=0,555m

0,02 006 0,1 0,14 0,18 R.m
0,04 0,08 0,12 0,16 0,2

" 006 01 014 018 R
0,04 0,08 0,12 0,16 0,2
Puc. 7. OcHOBHI TigpoauHAMIYHI XapaKTEPUCTUKH POOOTH IHTEHCUBHOTO KOMOIHO-
BAaHOTO 3BAYKEHOTO APy

bl

BusHadeHO onTUMaNbHY KOHCTPYKITIIO 3aBHXpIOBaya JjIsi CTBOPCHHSI BiCECHMeE-
TPUYHOTO TTOTOKY TEIJIOHOCIS Ta 30HW MaKCUMAJIbHOI IHTGHCUBHOCTI BUXPOBOTO PyXy
rpany’a y pobodomy o6’emi amapata Ha piBHi (0,6—0,8) BucOTH amapara mpu po3BUHE-
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HOMY TypOYyJIEGHTHOMY TiApOAMHAMIYHOMY pexumi pyxy TemtoHocis (Re>10000) 3 Bi-
3yajizalli€ro y BUTISA rpadidyHuX 3aliexkHOoCTer Ta Gororpadiii xapakTepy po3noairy
JOKaJIbHUX MIBUAKOCTEH pyXy rpaHyi. O0nacTh iCHyBaHHS CTaJlOTO BUXPOBOTO 3Ba-
KEHOTO MIapy JUIsl armapariB OTPUMAaHO 33 YMOB TaKUX HaBaHTaXCHb 3a (ha3aMu: 3a ra-
30B010 (hazoro Q,=600—1000 M>/TOJ; 3a TBepa0t0 hazor G, 10 30 Kr/ros.

JlociKkeHo Ta OTPUMAaHO MaKCHUMalIbHO €(DEKTHBHE CITIBBIIHOIICHHS BUCXI1J-
HOT'O Ta TAHTEHITIITHOTO MOTOKIB TETJIOHOCIS JJII CTBOPEHHS CTAJIOTO 3BAYKEHOTO IIapy
y pobouomy 00’emi rpanynaropa (crena Ne2) na piBHi cniBBinHomeHHS G,/G,=0,4 B
MeXaX TAKMX HABaHTAXKEHb 3a (asaMu: 3a rasoBoio dasor Q. =500-700 m’/rom; 3a
TBepaoio hazoro Gy, 10 20 Kr/ros.

Y n'aromy po3aijii npoBeaeHO aHaNi3 OTPUMAHUX PE3YJIbTaTiB CTOCOBHO OC-
HOBHHUX T1IPOAMHAMIYHHUX MOKa3HUKIB Ta30BOr0 MOTOKY Ta Kparuii y podouomy Mmpo-
CTOpi BUXpOBOTro rpanyistopa. CKIageHO aaropuTM 1 MporpaMy pO3paxyHKy Ha
EOM rigponuHaMigyHIX XapaKTEpUCTUK ABO(A3HOTO TIOTOKY Y BUXPOBOMY T'paHYJIsI-
Topi. CTBOPEHO METOJUKY IHKEHEPHOTO PO3PaxXyHKY BUXPOBHUX arapaTiB 3BaXEHOTO

mapy.

V M/C = Teoperuunuii po3paxyHok Vl' M/C
—= = EkcnepumeHnt 20,l
—— COPETHYHHIT PO3PAXVHOK
] 5 k ———Excnepuyent

0.08 0,16 " 0.08 0,16

Puc. 8. 3icraBieHHs naHux 3a KojoBoro Puc. 9. 3icTaBieHHs aHMX 3a pajialib-
MIBUKICTIO Ta30BOTO TOTOKY, OTPUMa- HOI IMBHJIKICTIO Ta30BOT0 TIOTOKY,
HUX TCOPETUYHMMH PO3PaXyHKaMHd Ta OTPUMAHHMX TCOPSTUYHHMH PO3paxyH-
CKCIICPUMEHTAIBHUM  NUIIXOM  (MPU KaMH Ta €KCIICPUMEHTAJIbHUM IILITXOM

0=13°, z=0,8 m) (mpu a=13°, z=0,8 ™)
Vo, M/c 1-z=0,8 m
{ | 2 34 52z=Im

g’: 3-z=1,2 m
4 4-7=1,4 m
3 5-z=1,6 M
]
0

0,02 0,06 0,1 0,14 0,18 0,22 0,26 0,3 0,34 R ™
0,04 0,08 0,12 0,16 02 024 028 032 0,36

Puc. 10. Po3paxyHKkoBHii XapakTep 3MIHM KOJIOBOI IIBUAKOCTI Tra30BOT0 MOTOKY 3aJICK-

- 3
HO B1JI BUCOTH p0oOOYOro MpOCTOPY BUXPOBOIO rpanyssitopa (mpu a=13°, Q=0,63 m’/c)
Ha PI3HUX BUCOTAX (Z) MOMEPEYHOTO MEPETUHY
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Vo, wie I 1-Q=0.25 m'c l-0=10"

14 , Q04w Vo, m/c 2-0=11°

2 3-Q=0,5 M'/c { 23 3-0=12°

F 4-Q=075 /e 8 4 4-9=13"

9 5-Q=1 m'/c g: 5-0=14°

éj _3; 6-0=15°

; 2 5

| 3 :

) 0 70027006 0.1 014 018

0.02 006 0.1 0,14 0.18 R. M 7004 0,08 012 0,16 02 R, M

0,04 0,08 0,12 0,16 02
Puc. 11. Po3paxyHkoBuii Xapaktep 3MiHU
KOJIOBOI IIBHJIKOCTI Ta30BOT0 TIOTOKY 3a-
JISKHO BiJI BUTPATH ra3oBoro mnotoky (Q)
(mpu 0=13°, z=0,8 ™)

Puc. 12. Po3paxyHKkoBHUIl XapakTep 3Mi-
HHU KOJIOBOI IIBHJIKOCTI Ta30BOT0 MOTOKY
3aJIe)KHO B KyTa PO3KPHUTTSA KOHYca ()
(mpu Q=0,63 M’/c, z=0,8 M)

Q=var; d=const Q=const; d=var

Z, M | s M
i 2
0,5 9 0,5 3
0.4 g 0,4 1 4
0,31 > 0,3 1
1-Q=0,25 m’/c [ -d=1.5 MM
0.2 2-Q=0,5 m'/c 0.2 1 5 - d=2
3-Q=0,75m'/c 3 -d=2,5 MM
09]‘ . 4'Q=l M‘/C 031 T 4 - d:3 MM
5-Q=1,3 m'/c
0T BN R. M 0 T o1nt 02/ R
0,05%10,15%:2025 ™ 0,05%-10,15%-2025 R, ™
chonst; d:const; g=var Q=COI’ISt, d:C()nSt, th=var
0,5 ] 0,5 7
0.4 | 0.4 1 - Vyp=5 m/c
£ . 2 -Vo=T,5m/c
0.3 D 0.3 3- V=10 m/c
i 1-0=9 02 4 -Vo=15m/c
0,2 2-0=10° ’ 5- V=20 m/c
3-0=12°
0.1 4-0=13° 0,1 7

R, m

R, m

Puc. 13. Po3paxyHKOBI Tpa€eKTOpii pyXy IpaHyli 3a pi3HUX T€OMETPUYHUX Ta TEXHOJIO-

[ | | | |
0 0.050,10.159.20.25

TYHUX YMOB

| [ | | |
00.05%10.159:20,25
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Z, M Z, M Z, M
0,5 - 0,5 1 0,5 1
04 | ™ 0,41 [ 0a] TN

] A\

/ 1\
| T
1

0,1 \ 0,1 1

n'n Ry n Py I R wm ! I |

n | n|| 1 3 ray ! P ARy
v 0,05Y-10,15%40,25 7 Y 0,05%10,15%0,25 "7 7 Y 950.10,15Y:20,25
a) 0) B)
Puc. 14. TlopiBHsuIbHA PO3paxXyHKOBA TPAEKTOPISI pyXy TPaHy/H 3a Pi3HOI KOHDITYypa-
1111 poOOYOro MPOCTOPY arapara: a) MWIHAPUIHUN anapaT; 0) 1udy3op; B) KoHPy30p

R A
™, M

Ha miacraBi aHamizy AaHMX BHU3HAYEHO MICILI€ BCTAHOBJICHHS MPHUCTPOIO AJIS
po3mmIeHHsT a00 TPYNH MPUCTPOIB 3a paAlycoMm, 110 3abe3neyaTh MaKCUMaIbHY ede-
KTUBHICTh ()YHKILIOHYBAaHHS TPaHyJSATOPIB IPH JOCATHEHHI MiKa 3HAYEHHS OKPEMUX
CKJIaJJOBUX MOBHOI IIBUAKOCTI Ta30BOr0 MOTOKY. Bu3HaueHo BUCOTY poOOUYOTro mpoc-
TOPY TPAHYJATOPA, /1€ JOIIILHO BCTAHOBUTH MPUCTPIN JIJIsi PO3MUIICHHS HA IiJICTaB1
OTPUMAHUX PE3YJIbTATIB €KCIIEPUMEHTY Ta MOPIBHSIIBHOIO aHami3y iX 3 pe3yibTaTa-
MU TEOPETUYHMX 3ajexHocTel. [IpoaHanizoBaHO BIUIMB MOYaTKOBUX, FTEOMETPUYHUX
Ta TEXHOJOTTYHUX YMOB (KYT PO3KPHUTTSI KOHYCa, BUTpaTa ra3oBOro moToKy, noyar-
KOBE 3aKpYYEHHs MOTOKY, KOH}ITypallis poO0Uoro mpocTopy) Ha TPAEKTOPIIO PYyXy
Ta 4ac mnepedyBaHHS TpaHyJl y poO0UOMY MPOCTOPI BUXPOBOIO IPAHYIISATOPA.

Bunaiineno ymoBu peasnizaliii HOBUX CIIOCOOIB TPaHYJIIOBaHHS 3 BUKOPUCTAH-
HSIM HOBUX KOHCTPYKI[IH MajorabapuTHUX TPaHYJSLIMHUX MPUCTPOIB, SKI 3aXUILIEHO
naTeHTaMHu Y KpaiHH, 3aIIPOMIOHOBAHO Ta CTBOPEHO cxeMy (puc. 15) oTpumaHHs rpa-
HYJBOBAHOTO MPOJYKTY 3 BUKOPUCTAHHAM BUXPOBOTO TPaHYJISATOpPA.

JUis miaTBEpIKEHHS BiAMOBIAHOCTI OTPUMAHUX HayKOBUX Pe3yJbTaTiB MU 3a-
CTOCYBaHHI iX y poOOTI IPOMHUCIOBOrO anapara HaBEACHO MOKA3HUKH JIOCHIIKEHHS
MILHOCTI TpaHyJ Ta iX TPaHyJOMETPUYHOTO CKIIaay BIJl peXUMY poOOTH amapara
(Tabmn. 1, 2).

Tabnuysa 1
3as1e:KHICTH MIIHOCTI rPaHyJl, FPAHYJIOMETPHYHOI0 CKJIAAY Ta KOH(Irypauii 3Ba-
sKEHOr0 1Py BiJl NAPOAUHAMIYHOIO PeKUMY 00pPOOKHU IPaHy.JI

[BUAKICTD | 4 ,. .
Howmep MiuHICTh "
. | obepraHHs Kpurepiii :
J0CTIi- TpaHyIu [Tpumitka
3BaKEHOTO Re
ny mapy. m/c rp./TpaH.
1 16,99 406 2746 Buxposunit 3aKpyeHuii map (rpany-
JIOMETPUYHUH CKJIaJl — HOpMA)
5 8.7 364 1406 Kom0OinoBaHuit 3aBUCIMH 1Nap (rpa-
HYJIOMETPUYHHM CKJIaJ — HOpMA)
3 7.6 136 1208 KOM61.HOB’?1HI/II/I 3aBUCIHN map (3Ha4-
Ha KUTBKICTh PO3KOJIOTUX TPaHyJ)




Puc. 15. Cxema BUpOOHUIITBA TPaHy]l 3 BUKOPUCTAHHSM BUXPOBOTO T'PaHYJISITOPA:
BI" — BuxpoBwuii rpanymnstop; T — kanopudep; X — oxonomkyBad; A — abcopoep;
® — dinbtp; C — 3mimryBay; [ — moszarop; b — Oynkep; I' — razonyska; H — Hacoc;
E — emnictp; K — kommpecop;
1-1 — petyp; 2-2 — TeXHOJIOTI4YHE MOBITPsI; 3-3 — 3a0pyaHeHe moBiTps; 4-4 — oumiie-
HE TIOBITpS; 5-5 — 3a0pyaHeHa Bona; 6-6 — Bojaa; 7-7 — BUXIAHUMA NPOAYKT; 8-8 — 10-
BITPS Ha PO3MWI po3unHy; 9-9 — mpoaykt; 10-10 — moBiTpst HA OXONOMKEHHS IPOTY-
kty; 11-11 — mponykr Ha makyBaHHs; 12-12 — map; 13-13 — 3anunenwii ras;
14-14 — po3uun; 15-15 — BonsgHM KOHIEHCAT

Tabnuys 2

IopiBHSJIbHA XapaKTePUCTUKA MOKA3ZHUKIB MPOAYKUii, OTPMMAaHHUX 32
JAOMOMOI0I0 Pi3HUX THMIB 001 THAHHA

Tum o01agHanHA [Tpoayxkrtis [Tormmnaaroya Minsicts F,
31aTHICTE O, % rp./Tpa.

Tapinuactuit AmiayHa cemiTpa 4,5 320
TPaHYJISATOP

['panynsmiiina AMiauHa ceniTpa 7,6 200

BEXKa
Buxposuii rpa- | AmiauHa ceniTpa 10 450
HYJIATOD

Y npoaarkax HaBeleHI OJOK-cXeMa Ta TEKCT MPOrpaMu PO3PaXyHKY TiIpOu-
HAMIYHHMX MOKA3HUKIB JBO(A3HOTO MOTOKY 1 KOHCTPYKTUBHUX PO3MIpiB Manoradapu-
THUX BUXPOBHUX arapariB, akT MPOMHUCIOBOTO BIPOBAIKEHHSI HAYKOBUX PE3yJIbTATIB
Ta TEXHOJOTTYHUX PEKOMEH A, OTPUMAaHUX Yy AUCEPTalliiiHiil poOOTi.
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Puc. 16. IIpomucnoBuii 3pa3ok BUXPOBOIO IPAHYJIATOPA 3BAKEHOTO MIAPY
BUCHOBKH

1. Ha migcraBi jgiTepaTypHOTro OTJISYy Ta aHATI3Y TiIpOAMHAMIYHUX MapaMmeT-
piB pOOOTH TPaHYJSIIHHUX MPUCTPOIB PI3HUX THUIIIB BUSBJICHO HEIOJIKA 1CHYIOUHUX
KOHCTPYKIIiH, BU3HAYEHO HAMPSIMKU YIOCKOHAJIEHHS Ta OOTPYHTOBAHO MOXKJIMBICTH
3MEHIIICHHS] Ta0apUTHUX PO3MIPIB Ta BUCOTH TOJILOTY TPaHYJIHM Yy BUXPOBUX arapa-
Tax. JloBeleHo, 110 3alpONOHOBaHA KOHCTPYKIis 3a0e3neuye BUCOKY €(EeKTUBHICTb
poLECy.

2. Po3po0iieH0 MaTeMaTHYHy MOJIENb PO3paxXyHKY TiAPOJMHAMIYHHUX Mapame-
TpiB 0AHO(}A3HOTO Ta 1BO(A3HOr0 BUXPOBHUX MOTOKIB 3 MOKJIMBICTIO OTPUMaHHS I10-
JIe¥ MBHUIKOCTEN MOTOKIB Y TOBUIBHIM TOYII POOOYOT0o MPOCTOPY BUXPOBOTO TPaHy-
asTOpA.

3. EKCnepuMEeHTaJIbHUM MUISXOM JIOCIIPKEHO BIUIMB KOHCTPYKTHBHUX Ta
TE€XHOJIOTIYHUX MMapaMeTPiB Ha CTBOPEHHS CTAOUIBHOIO 3BaKEHOr0 LIapy pi3HOMaHi-
THUX KOH(Iryparii 3 Bizyaiaizaii€ero JaHUX y BUTIISAL (OTO Ta rpadiuHuX 3aJIeKHOC-
Tel OCHOBHMX TiJPOJIMHAMIYHUX TTapaMeTpiB poOOTH rpaHyIsTOpA.

4. IlpoBeneHO MOPIBHSHHS PE3yJIbTATIB TEOPETUYHUX Ta EKCIIEPUMEHTAIBHUX
JOCIIPKEHbB, 0JICP>KaHO T1IPOAMHAMIYHI XapaKTEPUCTUKH MOJEIBHOTO Ta IPOMHUCIIO-
BOT'0 3pa3KiB BUXPOBOI'O I'paHyJIsTOpA.
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5. Ha mizncTaBi KOMIT IOTEPHOT'O MOJAEIIOBAHHS BU3HAYEHO OCOOIMBOCTI POOO-
TH BUXPOBHX amapariB Ta BIAMIHHOCTI BiJl KJIACHYHUX arapariB 3BaXEHOTO HIapy.

6. Po3po0neHo0 METONUKY pO3paxyHKY TiIpOJMHAMIYHUX MOKA3HUKIB BUXPO-
BUX TPaHYJISATOPIB 3BAKEHOTO IIAPYy 3 BU3HAYCHHSIM OCHOBHUX T1IpOJUHAMIYHUX Xa-
PaKTEPUCTUK Ta METOUKY 1H)KEHEPHOTO PO3PaXyHKY BUXPOBOTO TPAHYIISITOPA.

7. 3ampoIllOHOBaHO HOBI CIIOCOOW TPaHYIIOBAHHS Ta HOBI KOHCTPYKIIIi TpaHy-
JATOPIB, K1 3aXUIeH] maTeHTaMu YKpainu. Ha 0a3i aHami3y pe3yibTariB aucepra-
iftHO1 poOOTH MPOBENEHO BIPOBAIKEHHS JOCTIHKEHOTO amapaTa B TEXHOJOTIUHY
JIHIIO OTPUMAaHHS IPaHyJIbOBAaHUX MPOIYKTIB 0€30aIlITOBUM METOJIOM.
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AHOTAIISA

ApTioxoB A.€ TigpoguHaMiyHi YMHHUKH TPAHYJALIAHUX NPHUCTPOIB i3
3HHKEHOK BHCOTOIO MOJILOTY rpanyJ. — Pykonuc.

Hucepraiiist Ha 3100yTTS HAyKOBOTO CTYINEHsS KaHAMJaTa TEXHIYHMX HayK 3a
cretianbHicTio 05.17.08 — mnpouecu Ta 06JaHaHHS XIMIYHOI TeXHOJorii. — Cywm-
ChbKHI iep>kaBHUM yHiBepcuteT, Cymu, 2009.

Hucepraliisi IpUcBsSYeHa MUTAHHSAM TEOPETHUHUX Ta €KCIEPUMEHTAIBHUX J0-
CIKEHb T1IPOAMHAMIYHUX TOKa3HUKIB 0JIHO(A3HOTO Ta BO(A3HOrO MOTOKIB Y PO-
004oMy MPOCTOP1 MaJOrabapuUTHHUX amapaTiB BUXPOBOTO THUIY 3 IHTEHCHUBHOIO T1/IpO-
JTUHAMIKOIO Ta 3MIHHOIO IUIOIMICIO TIEPETHHY POoOOYOro MPoCTOopy.

VY nauuii yac BITYM3HSHI MIANPUEMCTBA, 10 CHEIiali3yIOThCs Ha BUPOOHU-
IITBl TPaHYJIbOBAaHUX MOPUCTUX MPOJYKTIB 3 PO3UYMHIB 1 PO3IJIABIB, BUKOPUCTO-
BYIOTh IS IILOTO TpaHyJIsAMiHI Bexi. [lelt Tun obGnagHaHHS XapaKTEepU3YEThCS
3HAYHUMU KaIliTaJbHUMH 3aTpaTaMi Ha BUTOTOBJICHHS, TEXHIYHE 00CIYyTOBYBaH-
HS 1 peMOHT. ByNiBHUIITBO MPUHITUIIOBO HOBUX MAJIOTOHHAXHHUX MiIMPUEMCTB,
3aCHOBAHUX Ha BUPOOHUIITBI IPaHyJIbOBAHUX MPOAYKTIB 3@ IOMOMOIOI0 TPaHYJIs-
TOPIB MCEBAO3PIIXKEHOr0 1Iapy, - OJUH 13 CIOCO0IB 3HMKEHHSI BUTpAT Ha BUPOO-
HULITBO TPaHYJbOBAHUX MOPUCTUX MPOAYKTIB 1 30JIBIICHHS 1X SKICHUX XapaKTe-
PHUCTHK.

Ha 6a3i ctBopeHoi (i3n4HOi Ta MaTEeMAaTUYHOI MOJIeNIeH pO3pOOICHO METOAUKY
PO3paxyHKy T1APOJUHAMIKA pOOOYOTo MPOCTOPY BUXPOBUX arapariB, BU3HAYEHO Ti-
JIPOJUHAMIYHI XapaKTepUCTUKU MOTOKIB Ta OILIIHEHO BIUIUB MOYAaTKOBUX, TE€XHOJOTI-
YHUX Ta TEOMETPUYHUX YMOB Ha Ta0apuTH TPaHYJSIIHHUX TPUCTPOiB. CTBOPEHO ajl-
TOPUTM T4 METOAMKY 1HKEHEPHOTO PO3pPaxyHKY amapariB BUXPOBOTO THUITY. 3ampo-
MOHOBAHO Ta 3aXMIIEHO MAaTeHTaMU YKpaiHu HOBUHM CMOCIO OTpUMaHHS TPaHyJIbOBa-
HOTO MPOAYKTY Ta HOBI MaJIOra0apuTHI BUCOKOC(PEKTUBHI MPUCTPOT JIJIs 31HCHEHHS
rpanyioBaHHs. [IpoBeneHo A0CiTHO-MPOMUCIIOBE BIPOBAKEHHS armapaTiB BUXPO-
BOTO THUITY 3 MIOPiBHSUIBHUM aHAJII30M TOBAPHOI MPOAYKIIii, pe3yJIbTaTh SKOTO JOBEIIN
BUCOKY €(EeKTHBHICTh PO3POOIICHOTO 00JIaTHAHHS.

KurouoBi cjioBa: rpaHyitoBaHHs, TApOAMHAMIKA MOTOKIB, BUXPOBHUM IpaHy-
JSITOP, MOJICTTIOBAHHS, Ta0apuTH.
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AHHOTAIUA

AptioxoB A.E. I'mapoamHamMuyeckue (Paxkropbl IpaHyJSANUOHHBIX YCT-
PONMCTB CO CHU’KEHHOM BBICOTOM 10J1€Ta IrpaHyJl. - Pykonuce.

Juccepranysi Ha COMCKaHUE YYEHOM CTENEeHM KaHAuAaTa TEeXHUYECKUX HayK
no cnenuaibHocTH 05.17.08 — mponeccsl U 000pyA0BAHHE XUMHUYECKON TEXHOJIO-
run. — CymMmckuii rocynapcTBeHHbIN yHuBepcutet, Cymsl, 2009.

Juccepranysi MOCBSIIEHa BOMPOCAM TEOPETUYECKUX U HKCHEPUMEHTAIbHBIX
UCCJIeIOBAaHUN TUAPOAMHAMUYECKUX MOKa3aresaeil oqHopa3Horo u AByX(a3zHoro mno-
TOKOB B paboueM MpPOCTPAHCTBE MajorabapuUTHBIX allapaToB BUXPEBOTO TUIA C UH-
TEHCUBHOW THAPOAMHAMUKON W TIEPEMEHHOW IUIONMIA/IbI0 CEYEeHHs] pabodero mpo-
CTpaHCTBa JJIsi 0OeCieueHUsI BO3MOKHOCTH YMEHbILIEHUSI Ta0apUTHBIX Pa3MEpPOB arl-
napaToB Ui TPaHYJIMPOBAHUS U yBEIUYCHUS BPEMEHH MpeObIBaHUS KaIuid B pado-
Yeil MOJOCTH ammapara. JTO 00eCHeYUT MEepexo]l K HOBOM OpraHW3alldd Ipolecca
rpaHyJMpPOBaHUA C MCIOJIb30BAaHUEM MajorabapuTHOTO OOOPYIOBaHMS C COKpalie-
HUEM PacXol0B SHEPTUH, TPUPOIAHBIX PECYPCOB U TPYJOEMKOCTH, YMEHbBIIIEHUEM Ma-
TEPUATIOEMKOCTH U KalUTAIBHBIX 3aTPaT HA CTPOUTENIBCTBO HOBBIX TEXHOJIOIMUYECKUX
JVMHUN U BOCCTAHOBJIEHUE CYIIECTBYIOIIHX.

Bompoc mepexona oTpaciyd TOJyYeHHs] TPAaHYJIMPOBAHHBIX MPOAYKTOB Ha
NPUHIIMITHAIBHO HOBBIA BUTOK Pa3BUTHs JOJKHO OBITh BCECTOPOHHE PACCMOTPEHO.
CoBpeMeHHOE TPaHYJAIMOHHOE 000pyI0BaHKHEe (OCOOEHHO OalleHHOE) YCTapero.
OHO He 0TBEYaeT COBPEMEHHBIM TPEOOBAHUSIM OTHOCUTEIBHO IKOHOMUYECKUX MOKa-
3aresel, pacxojaM Ha CTPOUTENbCTBO U 00coykuBaHue. MccnenoBanusi, HapaBJieH-
HbIE Ha MPOPAOOTKY BBICOKOA(()EKTUBHOTO ammaparypHoro ohopmiieHus o00pyo-
BaHUS NIl TPaHyJILUM, ONpeaeseHuss Haubosee OJIaronpusTHON KOH(UTypaluu u
KOHCTPYKTHUBHOTO O(OPMIICHHUS OTICNIbHBIX 3JIEMEHTOB ammnapaTa u UX KOMOUHAIINH,
KOMIIJIEKCHOE TEOPETUYECKOE M SKCIEPUMEHTAIBHOE M3YUYEHUE THIPOJUHAMHUKY TO-
TOKOB JIOJDKHBI pelIaTh Npo0sieMy, KOTopas CTOUT Mepe] XUMUYECKON MPOMBIIIIEH-
HOCTBbIO Y KpauHbl HA COBPEMEHHOM 3Tare.

Pa3paboTana ¢uznueckass MoJeiab ABMKEHHUS Kallld B pabo4yeM MpOCTPAHCTBE
BUXPEBOr0 T'PaHYJIATOPA, KOTOPAsi YUYUTHIBAET HayalbHbIC, TEXHOJIOTMUYECKHE U T'eo-
METPUUYECKHUE MapaMeTphbl pacCMaTPUBAEMOTO MPOIECCa U MO3BOJISAET OLCHUTH BIIMSI-
HUE 3TUX (HaKTOPOB Ha JBIXKEHHE Karuii. MareMaTtuyeckasi Mo/iesib BUXPEBOTO Ta30-
BOT'O MIOTOKA U MOJEJIb JBUYKEHUS T'PaHyjbl B BUXPEBOM Ira30BOM IMOTOKE MO3BOJISIET
paccuuThIBaTh OCHOBHBIE THAPOJAMHAMUYECKUE XApAaKTEPUCTUKH KaxAoW u3 ¢a3 B
KaX/10M TOYKe pabouero NpoCcTpaHCTBa BUXPEBOIO anmapara.

OKCIEpUMEHTAIBHO YCTAHOBJIEHBI XApPAKTEp JBM)KEHHS I'DAHYJI U OCHOBHBIE
THJIPOJMHAMUYECKHE XapaKTEePUCTUKUA pabOThl YCTPOMCTB JUIsl CO3/IaHUSI BUXPEBOTO
NOTOKa TEIUIOHOCUTEJN B 3aBHCHUMOCTH OT KOH(HUTypaluu 3JeMEHTa Ui 3aBUXpe-
HUS; 30Hbl YMEHBIIECHUS MHTEHCUBHOCTH ABWXEHUS IpaHyJ B pabodyeM oObeME BH-
XpEBOT0 TPaHyJATOPa; MaKCUMAIbHO 3(PPEKTUBHOE COOTHOIICHHE BOCXOJSIIETO U
TaHT€HI[UAIBHOTO MMOTOKOB TEIUIOHOCUTEIS JIsl CO3/IaHMs CTAOUIILHOTO TICEBIO0KU-
YKEHHOT'0 CJI0sl B pabouemM o0beMe TpaHysiTopa.

Ha 0aze cozmanHO#l (pu3myeckoll U mMaTeMaTHYEeCKOM Mojenei paszpaboTaHa
METO/IMKa pacyeTa TUAPOAMHAMUKHA pabodyero MpoCTpaHCTBA BUXPEBBIX allapaTos,
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ONpeaeNeHbl THAPOANHAMUYECKUE XapAKTEPUCTHKUM MOTOKOB M OLIEHEHO BIIMSHHE
HAYaJbHBIX, TEXHOJIOTHUYECKUX M T€OMETPUUYECKUX YCIOBUN Ha rabapUThl TpaHyIIs-
LIUOHHBIX yCcTporcTB. COCTaBIIEHBI AJITOPUTM M INporpamma pacdeta Ha OBM s
onpeneneHusl TUAPOANHAMUYECKUX TOKa3zareneid padoThl BUXPEBBIX amnmnapaTroB U
OLICHKM TPAaeKTOPUHU M BpeMEHHU NpeObIBaHUA KAl B anmnapare. Pazpaborana meto-
JIMKa NHKEHEPHOI'0 pacyéTa BUXPEBBIX allapaTos.

[IpennorxeH u 3alIMILIEH NaTEHTaMH Y KpauHbl HOBBII CIIOCO0O MOJIydeHus rpa-
HYJIMPOBAHHOT'O MIPOJYKTa U HOBBbIE MaJIorabapUTHbIE BEICOKOA((EKTUBHBIE YCTPOIi-
CTBa I OCYILECTBIICHHUS NPOLIECCA TPAHYJIUPOBAHUS.

[IpoBeneHO ONBITHO-IPOMBIIUIEHHOE BHEAPEHHUE allapaToB BUXPEBOTIO THUIIA
CO CPaBHUTEJIBHBIM AHAJIM30M TOBApHOW MPOAYKIMH, PE3YIBTATBl KOTOPOIO MOKa3a-
JIM BBICOKYIO 3(P(EeKTUBHOCTH pa3pabOTaHHOTO 000Dy I0BAHMUS.

KuroueBbie cj10Ba: rpaHylIMpOBaHUE, THIPOJMHAMUKA ITOTOKOB, BHXPEBOM
IpaHyJIATOp, MOJEIUPOBAHHE, TA0APUTHI.

SUMMARY

Artyukhov A.E. Hydrodynamic factors of granulation devices with a de-
creased hight of granules flight. — The manuscript.

The dissertation on getting a scientific degree of candidate of technical science,
on a speciality 05.17.08 — processes and the equipment of chemical technology. —
Sumy State University, Sumy, 2009.

The dissertation deals with the theoretical and experimental research of hydro-
dynamic indicators of one or two phase flows in the operating space of small-sized
vortical devices with the variable area of an operating space intersection.

At present Ukrainian enterprises are specialized in the manufacturing of
different granular products from solutions and fusions using granulation towers. This
equipment requires great money input for its making, technical maintenance and re-
pair. It is rather complex to be produced and maintained because of its dimensions.
Setting up of new enterprises based on the manufacturing of granular products by
means of false boiling vortex layer granulators is one of the ways expenses of decline
for producing granular porous products and increasing their quality. To achieve this
goal we must introduce the newest developments of modern science and technology.

The methods of computation of operating space hydrodynamics in vortical
devices were worked out based on physical and mathematic models. Hydrodynamic
characteristics of flows were defined and the effects of starting, technological and
geometrical conditions on the sizes of granulation devices were estimated. An algo-
rithm and method of engineering calculation of vortical type vehicles is created. The
new method of granular production and new small-sized high efficient devices for
granulation were put forward and patented in Ukraine. Experimental and industrial
installation of vortical devices was made alongside with analysis of marketable
products. The results proved the high efficiency of the devices made.

Keywords: granulation, hydrodynamics of flows, vortical granulator, model-
ing, sizes.
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