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2. Influence of the steam distribution on the efficient operation of the high-power turbines

Pedepar:

1. PoboTta npucesueHa JOCiIKeHHIO ra30iMHaMIYHUX [IPOLECiB B IPOTOYHOMY TPaKTi IApOPO3NOAiNy IOTY>KHUAX
[IapoBUX TypOiH, 30KpeMa, IPOTOYHOMY TPAKTi CTOIIOPHUX Ta PETYJIIOIOUMX KIJIANaHIB, @ TAKOXK PO3POOLi KOHCTPYKILi
IIPUCTPOIO, IPU3HAYEHOTO 151 3HVDKEHHS abpa3vBHOr0 3HOCY ITPOTOYHOTO TPAKTY MapOTYypPOiHHOI YyCTAaHOBKH.
[IpoBeneHO YKCesIbHE AOCHIIPKEHHS ra30iMHaMIYHUX MTPOLIECiB B IPOTOYHOMY TPaKTi NapOBIIyCKa [1apOBOi TYpOiHHY,
IO CKJIQAAETHCS 3 PETYJIIOI0YOro KIIANaHa, BXiHOTO MaTPyoOKa Ta COIJIOBOTO allapary Peryjioluoro CTyIeHs.
JocinKeHo BIJIMB €JIEMEHTIB TUTIOBOi KOHCTPYKLI CTOIIOPHUX Ta PEryyI0I0YMX KJIANaHiB 3 OHOCTOPOHHIM 6iYHUM
IiZiBeIeHHSIM N1apy B KJlallaHHY KOPOOKY Ha 3HaY€HHS BTPAT eHeprii Ta HecTallioHapHi XxapaKTepPUCTUKU [1apOBOTO
noToKy. Ha nifcraBsi pe3ysbTaTiB JOCIIIKEHb HAa OCHOBI YACEJIbHUX JOCIiIPKEHb HabyJia 0JabIIOr0 PO3BUTKY
Mertoauka rnpoektyBanHa CK ta PK, gKa BpaxoBye BIIJIMB F€OMETPUYHUX CIIiBBIIHOLIEHD BXiTHOTO BifICIKy

IIPOTOYHOTO TPaKTYy KJIallaHiB Ha iX OKa3HUKYU e(EeKTUBHOCTI Ta HAJilTHOCTi. 3alIpOIIOHOBAaHO HOBUI IIPUCTPIl 1S



3axXUCTy NPOTOYHOro TpakTy I1T Bif aGpa3uBHOro 3HOCY, IPUHLUI POOOTU SKOTO MOJISTAE Y BifAijIeHHI TBepAuX
JaCTHUHOK €POZEHTA BiJj OCHOBHOTO ITOTOKY 3@ PaXYHOK BUKOPHUCTAHHS iHEPLIMHUX CUJI, 110 BIJINBAIOTh HA YaCTKY
1pu ii KPUBOJIHITHOMY pyCi.

2. The work is devoted to gas-dynamic processes investigation in the flow path of high-power steam turbines, in
particular, stop valves and control valves flow path, and as well to develop the design of device meant to reduce
turbine flow path abrasive wear. As the main investigation method of the gas-dynamic processes in the steam
distribution flow path was used the numerical method of mathematical modeling of three-dimensional stationary
and no stationary flow of viscous superheated steam and air based on the use of Reynolds-Averaged Navier-Stokes
equations in combination with the semi-empirical turbulence model o-o SST and the numerical method based on the
control volume. The credibility of the obtained results is confirmed by verification of numerical method results
with the experimental data. To determine the effect of flow pattern formed in the flow path of control valve on the
efficiency of subsequent elements of steam turbine flow path, the numerical investigation of gas-dynamic
processes in the inlet path of steam turbine K-200-130, consisting of control valve, inlet duct and nozzle apparatus
of turbine first stage was carried out. It was determined that the total energy losses of working fluid in the joint
operation of these elements exceed the losses in their isolated work. The main influence for the increase in energy
losses, which for the nozzle apparatus can reach on 25 %, is the presence of uneven parameters of the input flow
formed in the previous valve. In the result of numerical investigation of non-stationary gas-dynamic processes, it
is found that with the large lift of valve the design of locking plug of the profiled type (Venturi) is most effective.
The design of valve with locking cup of this type has a high throughput and the lower level of fluctuations in steam
flow parameters. With the small lift of plug, the valve design with a deep cut-off plug is more stable. In the result of
numerical investigation of the influence of the geometric characteristics of input compartment of the flow path of
the valve, the range of geometric ratios of the valve input compartment, which provides a low level of energy loss
of the working fluid, is established. To reduce the energy loss in the flow path of stop and control valves of the
corner type with one-sided lateral supply of the flow to the valve chest, the design of valve guide glass with a
screen having an impenetrable sector facing to the inlet pipe has been developed. In the result of numerical
investigation it is determined that its incorporation leads to an increase of the gas dynamic efficiency of the valve.
The coefficient of total energy loss in the diffuser section of valve and the necessary pressure drop was reduced by
50 %. Based on the numerical investigations were further developed method of stop valves and control valves
design, which includes the effect of geometric correlations of valve input compartment of flow path for their
performance and reliability. To maintain the efficiency of steam turbine during the period of operation, the original
design of device for the elements of flow path protection from abrasive wear is proposed. The development is
patent protected. Work principle of the proposed device is to separate the solid particles of erodent from the
steam flow by using the inertial forces acting on the particle in the flow with the changes in flow direction.
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