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3a yMOB 0e3HEpepBHOTO MiJABMIIEHHS BHUMOI' JI0 BIOCKOHAJIEHHS TYpOOMAIIMH
3pocTae motpeda y 3acCTOCYBaHHI IHHOBALIMHUX MIAXOAIB 1O X HPOEKTYBaHHS.
OnHUM i3 KITIOYOBUX 3aBJaHb Cy4acHOro TypOOMaIIMHOOYIyBaHHS € ITiJABHUIICHHS
epekTuBHOCTI poboTH TypOiH. OpHaK TpPaaWLidHI METOAM IPOEKTYBaHHS
3ne0uIporo  0a3yroThCsi Ha OaraToeTanHUX ITEpalliiiHMX po3paxyHKax Ta
NPaKTHYHOMY JOCBiJi, 110 4YacTo 30UIbIIYE TPUBAIICTH PO3POOKH Ta OOMEKYe
MOXJIMBICTh OTPUMAaHHS ONTUMAaJIbHUX KOHCTPYKTUBHUX PillICHb.

3a3Buuail momepenHi pospaxyHku (puc. 1) BinOyBammcst Bpyuny [1], mio
CTBOPIOBAJIO HE3PYYHOCTI Ta 3aiiMasio Oarato yacy, TOMY 3alpOIIOHOBAHO iIel0
BIOCKOHAJICHHSI METOJIMKH, 3a/UI1 CKOPOYEHHS 4acy pO3paxyHKy Oe3 BTpaTu

e()EKTHBHOCTI.
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Puc.1 Biok-cxema anroputMy MpoOEKTYBaHHS MPOTOYHOT YACTHHHU

3anponoHOBaHO BIIaCHY AaBTOMATH30BaHY CHCTEMY 3 PpO3PaxyHKY MpPOTOYHOI
YaCTWHM, 10 BHU3HAYA€ ONTHUMAJbHI TEOMETPHYHI XapaKTePHCTHKH Ta B
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ABTOMAaTHYHOMY pEXHMi Oyaye IMONEpeaHI0 TPUBUMIPHY I'€OMETpil0 MPOTOYHOT
YaCTHMHU BU3HAYAIOYM ONTHUMAaJbHI 3HAYEHHS HACTYNHUX TEPMOJMHAMIYHUX
BEJIMUUH: TEepenajay EHTalbIIl Ha CTyNeHI IO I30CHTPOINYHHUX IlapaMeTpax Ha
BUXOJl, BPaxOBYIOUM BXE€ 3aJaHi CepelHl paiaiycH, 4acToTy oOepTaHb Baiy,
LIBUAKOCTI TEIUIONEpenay Ha CTyIeHi Ta iH., KoHCcTaHTaM TamMaHa (ra3oBa craia,
MOKa3HUK a/iabaTW Ta iH.), IIUPUHU Ta BHCOTH JIONATOK, KUIBKOCTI JIONIATOK Y
HaNnpsIMHOMY amapaTi Ta poOoYoMy KoJjeci, KIIBKOCTI TOYOK MJIsi 3aBAaHHS
BEPXHBOT'O T4 HWKHHOTO OOBO/IIB.
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Enthaply stage ConstTam stage

h* = [356560 u/c =07 t1 = [553.50 t2 = [543.93
Rmd = [0.0525 Q= [942.477 P1 = [1200000 P2 = 916750

c= [70.6858 h= [354061.8 p1 = [127.12 p2 = [73.444

y= [1.03179

L1 = 0.00495 bx = |0.003300¢

NNA = 99.95976¢ NRK = [124.9497( Obvody stage

1= ‘0.003300( Z2 = 0.006600( Z3 = |0.0099

Z4 = ‘0.011550( Z5 = |0.014850( Z6 = |0.017325

Puc.2 IlporpaMumit KOMIUIEKC IS ONITUMI3aIlii METOMKH MTPOEKTYBAHHS
TMPOTOYHOI YACTUHU

3a J0TOMOTOI0 3alpOIIOHOBAHOI ABTOMATH30BAaHOI CHUCTEMH BJIACHOI PO3POOKH
Oymo po3MoYaToO TPOEKTYBaHHS MPOTOYHOI YACTHHH M KOTEHepariitHol
ycraHoBku (ORC) 3 poGoumm Timom MDM (cuiikaTHe Macio), 3 MOJANBIIAM
TPUBHMIPHUM PO3paxyHKOM Tedil y mporpamaomy komruiekci IPMFlow (po3po6ka
IacTuTyTY eHepreTnynnx mamuH i cucteM iM. A.M. Iligropaoro HAH Vkpaian).
Po3po6iieHo TpUBUMIpHY Ir€OMETPit0 POTOYHOT YaCTHHH aKTUBHOTO THITY (pHcC.3).
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Puc. 3 Burnsag MepuaioHaILHOTO TIepepi3y MPOTOYHOT YaCTHHH TypOiHH

BucHoBkH: po3pobiieHa aBTOMAaTH30BaHa CUCTEMa ToKa3ajaa BUCOKY €()eKTHBHICTh
Ta JOMOMOTJIa IIBUAKO IOJOJIATH TEPITU eTan MpoeKTyBaHHA TypOinm. Hamami
IUIAHY€ETHCST PO3LIMPEHHST MOXJIMBOCTEH CHCTEMH, 3 BIPOBA/PKCHHSIM CJICMEHTIB
[I-poexTyBanHs, MO 0a3yeThcsl Ha JAOCBiMi oTpuMaHoMmy (axiBismu [HCTHTYTY
E€HepreTHYHUX MamuH i cucteM iM. A.M. Ilinropaoro HAH Vkpainm.

1. R. Rusanov, P. Klonowicz, A. Rusanov, P. Lampart, . Jedrzejewski, I. Witanowski,
Methods for design of axial turbines for ORC cogeneration unit working with MDM

OPTIMIZATION OF THE DESIGN METHODOLOGY OF FLOW PARTS
OF A TURBOMACHINES

With the continuous increase in requirements for improving turbomachinery, the need
for innovative approaches to turbine design is growing. One of the key challenges in
modern turbomachinery engineering is to improve turbine efficiency. However, traditional
design methods are mainly based on multi-stage iterative calculations and practical
experience, which often increase development time and limit the possibility of obtaining
optimal design solutions.

At the initial stage of turbine design, many calculations were traditionally performed
manually, which was time-consuming and inconvenient. Therefore, an improved
methodology was proposed to enhance the efficiency of this process. A code was developed
within a proprietary software package to optimize the calculation of the flow path
parameters, including isentropic enthalpy drop, Tammann constants, blade width and
height, the number of guide vanes and rotor blades, as well as the number of points for
defining the upper and lower contours.

Using this software, the design of a flow path model for an active-type cogeneration
turbine unit based on the Organic Rankine Cycle (ORC) with silicate oil as the working
fluid was initiated in the IPMFlow software environment. The results demonstrated that the
developed software package significantly improved the efficiency of the initial design stage
of the turbine. Future work will focus on expanding the software capabilities, including the
implementation of artificial intelligence methods to improve the calculation of heat drop
distribution across turbine stages.
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