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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.37.29.13

Tema guceprauii:
1. BcepesxnumHa 6araTornapameTpruyHa 6araTokpuTepiasbHa ONTHUMI3aLlisl IPOTOYHOI YaCTUHU TypOiH B
iHTerpoBaHoMy iHOpMaLiHOMY IIPOCTOPI

2. All-range multiparameter multicriteria optimization of the turbine flow path in the integrated information space

Pedepar:

1. O6'eKT moCiIKEHHS: TePMOra3oJMHaMIuHi IPOLIeCH B IPOTOYHiI YaCTHUHI NApOBUX i Ta30BUX TypOiH, TENIOBUX
cxemax ['TY Ta ii enemenTax. MeTa mocifkeHHs:po3pooKa yHiBepcaibHOI METO0JI0Tii pO3B'sI3aHHS
faraTornapaMeTpUYHUX i 6araToKpUTepiaabHUX 3371a4 ONITUMAJIBHOTO NPOoeKkTyBaHHs [T ocboBUX TypOiH 3
YPaxyBaHHSM PEXUMiB eKCIUTyaTallii, a TAKO>XK KOHCTPYKTUBHUX, TEXHOJIOTIYHUX i (PYHKIIOHATBHUX OOMEXEHD Ta
CTBOPEHHS Ha ii 0OCHOBI KOMILJIEKCY NPUKJIAJHOTO IIPOrPaMHOTO 3a6e3redyeHHs. MeTony AOCiIKeHHS: OJ1s
BU3HAUEHHS BIUIMBY reOMeTpUYHUX nnapameTpis I1Y Ha ii po60o4i XxapakTepuCTUKU BUKOPUCTOBYIOTHCSI METOAM
MaTeMaTU4HOro MogentoBaHHs Tedii B [T4 Ta ii eleMeHTax; YMcesbHi pO3B'sI3aHHS CUCTEM aIredpaidyHUX piBHSHb
3[iMICHIOIOTCSI METOLOM CIIOJIy4eHUX rpajieHTiB neruepa-Pisca. /171 4MCENBbHOrO iHTErPYBaHHS

IvdepeHLiabHUX PiBHSIHb 3aCTOCOBY€EThCSI MeTos PyHre-KyTTa TpeThoro nopsaxy. OnrumMasnbHa KOHCTpYKLis [T4



BU3HAYaJIacs 3 BUKOPUCTAHHSIM METOZIB Teopil My1aHyBaHHS €KCIIEPUMEHTY, Ky6iqHOI CIJIaiiH-i1HTeprosIsiLii,
KOMOIHATOpHUX aJIrOpUTMiB, TouoK KII? mocsimoBHOCTEN, METORY pOsl YaCTUHOK, a TAKOK METO/iB AUHAMIYHOTO
nporpamysaHHsl. TeopeTHUyHi i NpakTU4HiI pe3yIbTaTU:PO3po6IEHA METO0JIOTISI OITUMAIbHOTO NPoeKTyBaHHs T4
OCbOBMX TYpOiH 3 ypaxyBaHHSM iMOBIPHUX i peaslbHUX PEXUMIB €KCIIyaTallii peasidoBaHa sIK TOTOBU IPOTPaMHUM
IIPOJYKT, BAKOPUCTAHHS SIKOTO JIO3BOJISIE iCTOTHO IMOJIIMMINATY TIOKa3HUKU €(PEKTUBHOCTI HOBUX Typboarperaris, a
TaKOX [IPOBECTU MOJEPHI3allil0 iCHYIOUMX. 3a3Ha4€HNN NPOrpaMHUI KOMIIEKC PEKOMEHI0BAHUM 1171 LIUPOKOTO
BIIPOBA/’KEHHS Ha TypOiHHUX 3aBOJAX, Y KOHCTPYKTOPCBHKHMX OI0pO 11 iHIINX OpraHizalisx, sKi 3aiiMaloThCst
[IPOEKTYBaHHSIM i MOZEpHi3allielo MIPOTOYHOI YaCTUHU OCbOBUX TypOiH. HOBU3HA: BIieplie po3po6yeHo
yHiBepcajbHYy, 00'€KTHO-OPi€HTOBaHY METO/0JIOTiI0 PEKYPCUBHOTO PO3B's13aHHS 6araTopiBHEBUX,
OaraToKpUTepiaJbHUX i 6araronapaMeTpUyHUX 3371a4 ONTUMAaJIBHOTO IPOEKTYBAaHHS TPOTOYHOI YaCTUHU OCbOBUX
TypOiH 3 ypaxyBaHHSIM PEXUMIB €KCILTyaTallii Ta KOHCTPYKTUBHUX, TEXHOJIOTIUYHUX i (YHKIIOHAJIbHUX OOMEXKEHbD.
Briepiue roctaBiieHO i, Ha OCHOBi 06'€KTHO-OPi€HTOBAHOIO MiAX0y, PEKYPCHUBHO PO3B'3aHO 6araTopiBHEBY 3a7ady
BH3HAYEHHS ONTUMAaJIbHUX [1apaMeTpiB IPOTOYHOI YaCTMHY OCbOBUX TypOiH. Biepie po3pobeHa MaTeMaTuyHa
MoOJeJib Tedii po604oro Tijia B 0CboBil TypOiHi. Bniepiue, BifnoBigHO 00 BUMOr MibkHapojHoro crtangapry 1CO 11179,
PO3p06JIEHO YHIBEpCAIbHUI KJIAC METAAHUX 151 OIIUCY €JIEMEHTIB €JUHOTO iHTerpoBaHOro iHpopMaLiiHOTo
npoctopy. CTBOpeHi iHpopmaliiliHi Mofesi 06'eKTiB IPOEKTYBaHHS: IPOTOYHOI YaCTUHYU OCbOBOI TypOiHH,
COIIJIOBOT'O IIaPOPO3INOIiy, KAMEPH 3rOPsSIHHS, OCbOBOI'O KOMIIpECOpPa, pereHepaTropa, ra3oTypOoiHHOI YyCTaHOBKHU Ta
inm. CtyniHb BripoBamyKeHH: OCHOBHI pe3yJIbTaTH AOCIII)KEHb BUKOPUCTOBYIOTLCS B HABYaJIbHOMY IpOLECi
kadenpu Typ6iHo6ynyBaHHs HTY "XIII" y kypcax nexuiii "OcHOBU Teopii ONTHMaIbHOTO IPOEKTYBAaHHS TypOiH" i
"3MiHHI pe>XXUMU apoBUX TypOiH" 17151 CTYHEHTIB i MaricTpiB, SIKi HABYAIOTHCS 110 HAMPsIMKaxX

"EnepromammnHo6yayBaHHs" i "Tennodiznka" . ['any3b BUKOPUCTAHHS: TypOiHOOYyBaHHS.

2. Thermogazodinamichesky processes in a flowing part steam and combustion turbines, thermal circuits GTU and
its elements. Working out of universal methodology of the decision multiple parametre and multicriteria problems
of optimum projection of the turbine flow of axial turbines taking into account maintenance conditions, and also
constructive, technological both functional limitations and creation on its fundamentals of a complex of the
application software. For definition of influence of geometrical parametres of the turbine flow on its operating
characteristics methods of mathematical simulation of a current in of the turbine flow and its elements are used,
numerical solutions of systems of the algebraic equations are carried out with a method of joint gradients of
Fletcher-Rivsa. The Runge-Kutta method of the third order is applied to numerical integration of the differential
equations. Optimum construction of the turbine flow was defined with use of methods of the theory of scheduling
of experiment, cubic spline-interpolation, combinatorial algorithms, a method of a plenty of parts, and also
dynamic programming methods. The designed methodology of optimum projection of the turbine flow of axial
turbines taking into account possible and real modes of maintenance is realised as the ready software product
which use allows to improve essentially indexes of efficiency of new turbine units, and also to spend modernising
of the existing. The specified program complex is recommended for wide introduction at turbine factories, in
design rooms and other architectures which are occupied by projection and modernising of a flowing part of axial
turbines. For the first time the universal, object-oriented methodology of the recursive decision of multilevel,
multicriteria and multiple parametre problems of optimum projection of a flowing part of axial turbines taking into
account conditions of maintenance and constructive, technological and functional limitations is developed. For the
first time it is put and, on the basis of the object-oriented approach, the multilevel problem of definition of
optimum parametres of a flowing part of axial turbines recursively is solved. For the first time the mathematical
model of a current of a working body in the axial turbine is developed. For the first time, according to
requirements of international standard ISO 11179, the universal class of metadata is developed for the exposition of
elements of the uniform integrated information field. Entity set models of plants of projection are created: a
flowing part of the axial turbine, chambers of combustion, the axial compressor, a regenerator, gas-turbine
installation etc. The basic results of researches are used in educational process of chair TypéuHoctpoenus NTU
"KhPI" in courses of lectures of "the Fundamentals of the theory of optimum projection of turbines" and "Variable
conditions of steam turbines" for students and masters who study in directions "Energymachinebuilding" and



"Thermophysics". Turbine building.
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