CMOCTEPIracTbCs MEPEBaXHO He Yy BEpPXHiX, a B Ginbwe rnmookmnx (7 — 10 m Big
BEpPXY) psAAax Hacagku, [e npu Lie BUCOKUX TemrepaTypax CrocTepiralotbecs Ao-
CUTb BUCOKI BaroBi HaBaHTaXXeHHS. PyiHyBaHHS HacaKu Nif Ai€t0 Kpuny Ha BCixX
MOBITPOHarpiBayax HOCUTb NPUO/IM3HO OAHAKOBMIA XapakTep. TOMY 3MEHLLEHHS
PO3MIpiB, a SIK HacnifoK, i Barn Hacagkn 3Ha4HO 3MEeHLUYeE TUCK, AKWIA fie Big Ti
B/IACHOT Baru, LL{0 [03BOSE MOAOBXUTIN POBOTY HacafKw.

[nsa nosiTpoHarpiBada Ne2 gomeHHOI nedi Nel BAT «[JoOHeubKuUA MeTanyp-
riNHUIA 3aBOf» 3 BUKOPUCTaHHAM CTBOPEHOT MaTeMaTUYHOT Mogeni 6yno BUKOHaHO
TEnI0TEXHIYHI PO3paxyHKKM 419 PO3POOKM POBOUMX KPECeHb PEKOHCTPYKLT.

Cknaf rasy, KA BUKOPUCTOBYETLCA Ha MOBITPOHArpisayi, WO pPoO3paxoBy-
ETbCA NpPeACcTaBNeHn y Tabnnui:

COZ; CO; H2$ NZa CH4! C2H4a OZa HZO,

% % % % % % % rim®
[oMeHHWi1 ra3 21 23 3 53 - - - 50
KokcoBwii ras 2,6 7,1 58,4 3,2 24,8 2,9 1 50

B pe3ynbTati po3paxyHKy 6yna BM3HayeHa 4acTKa KOKCOBOIO rasy y KOKCO-
AOMEHHIN cymiLwi, aka cknagae 14,47 %. B o6cAr peKOHCTPYKLUiT BXOAUTb MOBHA
3aMiHa i301AuiT, HacafgKu MNOBIiTPOHarpisava npu 36epeXkeHHi Po3MipiB Kopnycy.
3amiHa Hacagkv tuny BHI — 12 — 2 3 giameTpoM KaHany 40Mm Ha Hacafky 3 fia-
MeTPOM KaHasniB 25MM Npu3Besio 40 3pOCTaHHA MOBEPXHI HarpiBy Hacagku npuo-
NIN3HO Y 2 pa3un Ta 40 NiABULLEHHA TeMnepaTypy LOMEHHOro AyTTS.

NiTepatypa: 1. MeTognyeckre yKaszaHWa K KypcoOBOMY W AUMIOMHOMY MPOEKTUPOBaHWMIO “PacyeT Ha
3BM TemnepaTypHbIX MONei B Hacafike pereHepaTviBHbIX [AOMEHHbIX BO3fyxOHarpesateneir” / Cocr.
B.M. KowwensHuk, FO.B. MNeTenbrysos. — Xapbkos: XMW, 1988. — 24 c.

YK 621.165

MAKCHOTA [A.W., BOMKO A.B., AOKT. TeXH. Hayk,
BYPJIAKA M.B., mn. Hay4H. coTp.

NCCNEAOBAHVE, C CMOJ/Ib3OBAHWEM CFD, MPO®UEN
PABOYUNX TYPENHHDBIX JTIOMNATOK, NPEAHASHAYEHHbBIX AJ1A
PABOTbI B CTYTIEHAX C NOBbILLEHHBIMU HAI'PY3KAMW

B HacToslLLee Bpems, B CBA3N C HA/IMYMEM METOLOB BbIYUCIUTENIbHOW MAPO-
AnHamunkm (computational fluid dynamics — CFD), npeactaBnsieTcs BOSMOXKHOCTb
CYLLECTBEHHO YMEHbLUWUTL KOSIMYECTBO 3KCMEepPUMEHTaNbHbIX WCCMef0BaHWi, 3a-
MEHWB X COBPEMEHHbLIMWN METOAAMU pacyeTa.

C 3KOHOMMWYECKOW TOUKWN 3PEHNs Takasd 3aMeHa, AB/ISETCA OYeHb BbIrOLHOM,
MOCKO/IbKY TpebyeT HaMHOI0 MeHbLLE B/IOXKEHWIA, YeM NPOBeLEHME IKCMEPUMEH-

55



TOB B a3poAnHaMMUYecKon Tpybe, 0HaKo, 1 TPpebyeT NOATBEPXKAEHNS 1O0CTOBEPHO-
cTn. C 3TOI LeNbto, CPaBHEHME PacYeTOB C IKCNEPUMEHTOM ABMSAETCH OYEHb BaXK-
HOI 3agayent.

B nccnegosaHmMm UCNoNb3yrHOTCA ABa AMDPY30pHbIX Npoduas ¢ Anddy3opHo-
KOH(hY30pHbIM KaHa/IoM, 3KCMepuMeHTa/IbHas NPoAyBKa KOTOPbIX Obla OCYLLEeCT-
B/IeHa Ha Kadeape TypouHocTpoeHns HTY “XIMN” [1].

MpodmnmpoBaHme TypOMHHbBIX PELLeTOK C ANGdY30PHbIMU KaHanamMu conps-
YXEHO C 60/IbLUIMMUN TPYAHOCTAMM, TaK Kak Yy NoA06HbIX PeLleToK BCNeAcTBMe 3Ha-
YMNTENbHON a3pOAMHAMMUYECKON Harpy>XeHHOCTU, B OT/IMYME OT KOMIMPECCOPHbIX,

8.=180° (B, ~B3)

ratb BeNMUYNHbI nopsaka 140°), masible 3Ha4YeHUS Yr10B BXOA4a NOTOKA By i cpas-
HUTE/IbHO HN3KMe 3Ha4yeHns OTHocuTenbHOro wara t = t/b (0,3<t/b<0,7). Ha cTo-
POHE paspeXeHns Takoin NnonaTky BOHUKAET 60/bLLOM MONOXMTENbHbIV FpaaneHT
[iAB/IEHNS, MPU NPEOA0NeHMN KOTOPOro NOTOKOM paboyero Tesia NMpouCXOANT Ha-
ByxaHue NorpaHMYHOro Csiod U CO34ar0TCA MPeLNOChbIIKM A4/ OTPbIBa MOTOKA.

YUncneHHble nccnegoBaHus ¢ nomowbto CFD aTux npodguniein paHee He npo-
BOAWN/INC.

ANropuTM peLleHns B nporpammHom Komnniekce ANSYS CFX cocTonT ms:

= CO3[aHua reoMeTpuKn KaHana;

= MOCTPOEHUS PacYETHOWN CETKU;

»  33/laH1A rPaHNYHbIX YCNOBUI;

= COOCTBEHHO pacyeTa M aHan13a pe3y/bTaTos.

ToYHOCTb PaboThbl NPOrpaMMHOro Komnsekca Ha ocHoee CFD cunibHO 3aBu-
CUT OT pacyeTHOW CETKW, MCMOMb3YIOLENCa A8 nccrefoBaHuil.

Ha ocHoBaHUM aHanmM3a MOMyYeHHbIX pacyeToB And AMG(Y30PHbIX TYpOUH-
HbIX IONATOK MPWY O4MHAKOBbIX IPaHUYHbLIX YCNOBUAX MOXKHO CAenaTb BbIBOA YTO
ANA TPex BapMaHTOB pacyeTHbIX CETOK (06beMHas, MaocKas, nnockas ¢ 60bLLMM
KO/IMYECTBOM 3/1EMEHTOB) Hambosiee 6/M3KMEe 3HAYeHNUA K OMbITHLIM OblIM NOsy-
YeHbl, KOrla MeX/10naTo4YHbIin KaHa/l NpeacTaB/seTca B NI0CKOM BUAE pacyeTHOM
ceTKoi pasmepoM 500x200 3/1eMeHTOB.

Kak okasasniocb, BpeMs pacyeta AMDPY30PHbLIX TYPOMHHBLIX OMaToK B 2-3
pasa 60sbLle, YeM A5 KOH(DY30PHbIX, YTO CBA3aHO C XYy/ALlend CXOAMMOCTbIO pe-
3yNbTaTOB PaCcyeToB BCMeACTBUE ANPIY30PHO-KOH(Y30PHOIO TEYEHNS.

[MpoBeAeHHble pacyeTbl MO3BOIUAM MOCTPOUTL FpadiMKn 3aBUCUMOCTENR pac-
npefeneHns NHTerpasibHbIX NPOMUbHBIX MOTEPb Ha BbIXOAE M3 PeLleTKy OT yrna
HaTeKaHNA MOTOKa, a TaKXKe 3aBUCUMOCTU pacnpefenieHns NoKaibHOro Koshhu-
LMEeHTa MPOMUbHBIX NOTEPb MO Lary, U3 KOTOpbIX BUAHO, YTO pacyeTHble 3aBU-
CUMOCTW XOPOLUO MOATBEPXKAAKTCA 3KCNEPUMEHTa/IbHBIMU W BMOJSIHE MPUTOAHbI
A1 PeLLeHNs MHXKEHEPHbIX 3aad.

Ha ocHOBaHMW MoJyYeHHbIX [aHHbIX MOXXHO CfenaTtb BbIBOA O Liesiecoobpas-
HOCTM 3aMeHbl 3KCMEepPUMEHTa/IbHbIX WCCNef0BaHUN YUC/IEHHbIMK  pacyeTamm
MPUMEHUTE/ILHO K ClyYato AnNgY30pHbIX TYPOUHHBLIX TOMNATOK.

[0BO/IbHO 6O/bLUME Yr/bl MOBOPOTA NOTOKA (9 MmoxeT pocTu-

56



Cnucok nutepatypsbl: 1. MenbTioxos B.A. MpoekTrpoBaHne AMQy30pHbIX TYPOMHHBIX PeLLeToK npo-
thunein n nx cpaBHUTENbHbIE UCNbITaHUSA /3aKNtOUMTENbHBIA 0TYeT/, XapbkoB, XMW, 1979. 2. bypnaka
M.B. PacueT BA3KMX TeYeHWUI B KaHasaX TYPOUHHbLIX PELUETOK C MCMO/b30BaHNEM COBPEMEHHbIX Mpo-
rpaMMHbIX KOMIIEKCOB, AMMNOMHaa paboTta MarucTpa, Xapbkos, HTY “XIA”, 2006. 3. Yurapes A.B.,
Kpasuyk A.C., Cmantok A.®. ANSYS ans uHxxeHepos: Cnpas. nocobue. M.: MawmnHocTpoeHue-1, 2004.

YK 621.181.681

HIKOJ/IbHIKOBA O.B., MEHbLLUVNKOBA O.[., KaHA. TeXH. HayK, AOLL.

YOOCKOHAJIEHHA KOT/NIB-YTU/TI3ATOPIB MAJIOT A
CEPEAHBLOT MOTY>XHOCTI ITY TANIY 3A 4JOMNMOMOIORO
YNC/TOBOIrO EKCMEPUMEHTY HA MATEMATUYHOT MOAENI

Pecypco3bepexxeHHs Ta 3MeHLUEHHS TeEXHOTeHHOro 3abpyAHeHHSA AOBKINAA €
aKTyaslbHYMM NPo6/iemMaMu YCbOro CBITY. 3HaUYHYy YacTUHA MPUPOLHUX NasIUB MoT-
pebnatoTb YCTaHOBKWN MPOMUCNIOBOI eHepreTUkn. MNpu LbOMy BOHWM 3Ha4HO 3abpy-
[HIOOTb aTMOC(hepy BMKMAAMU LIKIANMBUAX PEYOBUH Ta HU3bKO MOTEHLINHOT Ten-
notn. LieBUM LUNAXOM CKOPOYEHHS BUTPAT MPUPOLHUX NaSIMB Ta 3MEHLLEHHS
00’eMy 3abpyAHEHHS LOBKINIA € BUKOPWUCTAHHA KOreHepauiiHUX YCTaHOBOK B
MPOMMCOBINA €HepreTuLi, OCHOBHOK YaCTUHOK AKUX € ra3oTypbiHHI yCTaHOBKU
(F'TY). Oo cknagy 'TY BxoaATb rasosi Typ6iHn ('T) abo ra3oTyp6iHHI ABUTYHU
(r'Th) ta kotan-ytunisatopun (KY). IcHye gBa HanpAamKK 3actocyBaHHA ['TY: Ha
rasonepekavyBa/ibHUX CTaHUiAX AN15 NPUBOLA KOMMPECOpPiB; Ha aBTOHOMHUX eHep-
rokomnekcax B cknagi naporasosux yctaHoBok (IMIY) gna tenno- i eHeprono-
CTayaHHSA. YcraHoBKa KY 3a 'TY npnBognTb A0 3HAYHOIO POCTY KoediLieHTa BU-
KopucTtaHHa Tenna (KBT) nanvea. NMpu3HayeHHA KOTNiB-YTWUNI3aTopPIB, WO BXO-
AaTb fo cknagy 'TY B MY, cknagaetbca B yTUAisauii Tenna i BUPobITKy Tenso-
BOI eHeprii Ana TensjonoctadaHHA y BUMNA4I Mapu Ta rapavoi BOAW i BUPOOITKY
neperpiTol napu Ans BUKOPUCTaAHHA B MapoBuX TypbiHax, L0 NigBULLYE TepMiy-
Huin KKA, Mry.

Kotnn-ytunisatopm B cknagi 'TY i MY npoMncnoBoi eHePreTMkn MoXKHa
KnacuikysaTu No: NOTY>XXHOCTI — CepefHbOT | Manol; Buay poboyoro cepefosumia
— NapoBOMY, NapoBOAAHOMY i BOAHOMY; KOMMOHOBLI — TYHeNbHWUIA (TOPU30HTaS b-
HWI), 6awToBUA (BepTUKabHWIA), M-06pa3HuiA, [M-06pa3HuiA; XapakTepy BUKOpPUC-
TaHHS BUXNONHUX rasiB 'TY — 6e3 nigTona (6e3 nigBoAa A0AATKOBOrO Mnasvea)
abo 3 nmigronom (3 NiABOAOM MasnvBa); XapakTepy OMMBaHHS MOBEPXOHb Harpisy
TEN/IOHOCIEM — AMMOrapHi (XKapoTpyOHi) Ta BOAOTPYOHI; 3a MiCLIEM pO3TallyBaHHS
— 3aKpUTKIA (PO3TalOBaHUI Yy MPUMILLEHHI) Ta BIAKPUTUIA (pPO3MilLeHMIA no3a
MPUMILLEHHAM).

He3Baxatoun Ha NPOCTOTY KOHCTPYKUiT KOTNIB-yTUNI3aTOPIB MOXHA Bif3Ha-
YUTU efIEMEHTU, AKI BUMararoTb YA0CKOHaIEHHSA. 3aBAaHHA MO BLOCKOHA/THOBAHHIO
KY, SKi ICHYtOTb Mpu po3pobLi i PeKOHCTPYKLUIT, L0 BUMNIMBAKOTL: 3HKEHHS Ma-
CW; 3MEHLUEHHSA rabapuTHMX PO3MIpIB; 3MEHLLEHHS TPYAOMICTKOCTI BUrOTOB/IEHHS;
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