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MOJEPHU3ALNUA CUCTEMBI HOABOJA OXJIAZKIAIOIIEI'O BO3AYXA
K PABOYEU JIOITATKE TYPBHUHbI BBICOKOI'O JABJIEHUA
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’[TepMCKuii HAMOHATBHBIN HCCIEI0BATENLCKHIA TIOMMTEXHUYECK i YHUBEpCUTET, T. [Tepmb

Knrouesvle cnosa: eazomypbumnwvlli 0sueamenv, mypouHa, mypouHa 8blCOKO20 0asleHUs.
(TB]), cucmema nodeooda, oxnaxcoarowuii 6030yX, pabouas JIONAMKA, annapam 3aKpymKu,
NOKPLIBHOU OUCK (Oeiekmop).

C KaxIpIM HOBBIM IIOKOJICHMEM Ta30TypOMHHBIX JBUTATelell HAOMIOAAeTcss pPOCT
TeMIlepaTypsl ra3a Ha BBIXOJE M3 KaMephl CropaHHs T r, UTO, C OJHOH CTOPOHBI, YIydlIaeT
xapakrepuctuku ['T/l, a ¢ Apyroil, — NpUBOIUT K HEOOXOIUMOCTH TIOMCKA OO0JIee KapONPOUHBIX
MarepuanoB jaetayeid [1]. OcoOeHHO 3TO aKTyalbHO Il pabOYUX JIONATOK TYPOMHBI BBICOKOTO
JIaBJICHHUS, TIOCKOJIbKY OHH OMBIBAIOTCSI IOTOKOM T'OPSYETo ra3a U UCIbITHIBAIOT OTPOMHBIE HArPy3KU
OT LIEHTPOOEKHBIX U razoJuHaMu4eckux cui. /s Toro 4toOsl onaTka Moria paboTaTh B TaKUX
YCIIOBHSIX, HEOOXOIMMO €€ IMOCTOSTHHOE OXJIaXAeHue. B nemnsax obecrniedyeHns Hae)KHOCTH pabounx
JIOTIATOK CHUCTEMa OXJIXKIEHHUS OJKHA OBbITh CHPOEKTHPOBaHA TaK, 4YTOOBI HE JOMYCTHTH
IIPOHUKHOBEHUS TOPSIUETO Ta3a B TPAKT OXJIAXKJIEHUS U BMECTE C TEM CBECTH K MUHUMYMY yTE€UKU
OXJIXKJAIOIIETO BO3/IyXa B MPOTOYHYIO YacTh TypOUHBI [2].

Llenb pabOTHI 3aKITFOYAETCS B MOBBIICHUH 3()()EKTUBHOCTH OXJIAXKICHHUS padoyei JomaTKu
TypOUHBI BEICOKOTO JIaBJICHUS 32 CUEeT MOIU(UKAIIMYA CUCTEMBI IT0/IBOJIa BO3/lyXa. BrinonHeH pacyer
Pa3NMYHBIX BAPHAHTOB KOHCTPYKIUH CHCTEMBI MOJBOJIA, MIOKAa3aHbl HanOoJee yAadHbIe PEICHUsI.
HccnenoBanue OyneT Mosie3HO MpU MPOBEACHUM PAOOT MO YIYUIICHHIO YK€ CIPOEKTHPOBAHHBIX
CHCTEM I10/1BOJIa, KOT/1a BO3MOXHOCTH 10 U3MEHEHHUIO KOHCTPYKILIMK BECbMa OTPAHUYEHBI.

OOBEeKTOM HCCIeIOBaHUs SBISETCS CHUCTEMa IMOJBOJA BO3JAyXa Ha OXJaxIeHue paboueit
JIOTIATKHU TIEPBOM CTYINEHH TypOHWHBI BBHICOKOTO JaBJeHUs. PaccMaTpuBaemasi cucTeMa CXeMaTHYHO
npuBeeHa Ha puc. 1.
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Pucynox 1 — Cxema cucmemuvl no0gooa 8030yxa xk pabouei ronamxe TBI]:
1 — annapam 3axpymxku, 2 — degrexmop, 3 — rabupunmuoe yniomuenue, 4 — ouck 1 cmynenu TBJ]

W3menenus koHcTpykiun TBJI, mpuBeneHHble B JaHHOW paboTe, MOXHO pa3lIeiIuTh Ha
CJIeIYIONIE TPYMNIBI: MOBOPOT OTBEPCTUM B AeICKTOpE, U3MEHEHHE KOJWYECTBA OTBEPCTUM B
neduekTope, u3MeHEHHE (POPMBI MOJTOCTH MEXIY ACPISKTOPOM U TUCKOM, a TaKKe KOMOWHAIUS
Haubosee 3 PEeKTUBHBIX BAPUAHTOB KOHCTPYKIUH.

HccrnenoBanue MOBOPOTa OTBEPCTHH B Ae(IIEKTOPE TTOKA3aI0, YTO YToJl TOBOPOTA OTBEPCTUIN
OKa3bIBa€T OOJBIIIOE BIUSHUE HA MapaMeTphl oXJaxaeHus. [loBOpOT OTBEpCTHIl B CTOPOHY
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BpalIEHUs1 POTOpa MO3BOJIAET YBEIUYUTh 3aKPYTKY IIOTOKAa M TEM CAMBIM CHU3UTh TEMIEPATypy
OXJIAKJAIOIIETO BO31yXa.

KoMOuHanus Hauiay4Imux KOHCTPYKTHBHBIX MEpPOMNPUATUN MOKa3ana, YTO UX COBMECTHOE
NpUMEHEHHE JaeT OobIIyl0 3(PQPEKTHUBHOCTh OXJIAXKACHUS, HEXKETU KaKI0€ MEpONpHUITHE
OTJIETIBHO.
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The purpose of the work is to increase the efficiency of cooling the blade of a high-pressure
turbine by modifying the air supply system. The calculation of various design options for the supply
system is performed and the most successful solutions are shown. The study will be useful when
carrying out work to improve the already designed supply systems, when the possibilities for
changing the design are very limited.

Changes in the design of the HPT can be divided into the following groups: rotation of the
holes in the cover plate, changing the shape of the cavity between the cover plate and the disk,
combination of the most effective design options.

The study of the rotation of the holes in the cover plate showed that the angle of rotation of
the holes has a great influence on the cooling parameters. Turning the holes in the direction of rotation
of the rotor allows to increase the swirl of the flow and reduce the temperature of the cooling air.

The combination of the best design measures has shown that their combined application gives
greater cooling efficiency than each measure separately.
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