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1. CTBOpeHHS iHCTpyMeHTY TibpuaHOi Iii 1151 OYMIEeHHS TIOPOXKHUH TypOoarperarisB

2. Creation of the hybrid tool action for cleaning chamber turbo units

Pedepar:

1. Incepralist npucBs4YeHa po3pooLi riGpUIHOro iHCTPYMEHTY [J1s1 BAKOHAHHS OUMCHUX Ollepalliil BHYTPIlIHIX
MIOPO>KHUH TyOpOarperarTiB pisHOTO TEXHOJIOTIYHOTO IPU3HAYEHHS. 3 METOIO MiJIBUILIEHHS €HEPrOoe(PEKTUBHOCTI
IIPOLIECY Ta CKOPOYEHHS TOBTOPHUX [IE€PEMIIIEHb IHCTPYMEHTY 3aIIPOIIOHOBAHO 3aCTOCOBYBATH BOAOKPVIKAHUN
BIJIMB i3 OJJHOYACHUM iHillilOBaHHSIM I10YaTKOBUX Ae(EKTIiB apy 3a0pyJHEHHS] MEXaHIYHUM BILJIMBOM, CTBOPEHUM

30CEPEIKEHNUMU MACaMU Ha TIPY>KHUX ni,aBicax, AKi BBOIATHCA Y TIOTIK i 3a PaXyHOK aBTOKOJIMBAJIbHUX ABUII]



NepioAMYHO yIaPHO KOHTAKTYIOTh i3 06PO6JII0BAHOI0 IOBEPXHE0. PO3p0671€HO KOHCTPYKIIiO ri6pUIHOTO
iHCTpyMEHTY, IPOBELEHO MOTO NOCJiIKEHHS Ta BUIIPOOYBaHHS. BUKOPUCTaHHS MPOIIOHOBAHOTO NMPUCTPOIO 3i
CIIOJIy4€HMMH KOAKCiaJIbHUMU KOHIYHMMU COIJIaMM 110Ka3aJjlo, 10 iCHye PYHKIiOHaJIbHA OOYMOBJIEHICTh
reHepyBaHHS FOCTPOKYTOBUX KPUKMHOK, CIIPOMO>KHUX Oi/IbIII 1i€BO 3/1iICHIOBATH OUMIIEHHS APy 3a0pyIHEHHS,
BiZ[IOBiJHMM CIIiBBiJHOIIEHHAM IE€PEPI3iB COMEI i peKUMIB BUTIKaHHSA BOAM Ta KpioreHHoi piguHu. OTpuMaHo
(dyHKLiOHAJIbHI 3aJ1€5KHOCTI 117151 OLiHIOBaHHS €(PeKTUBHOCTI OUYuIleHHS. 3p0obJIeHO BUCHOBOK, 1110 CUHEPTis i
BOJIOKPIDKAHOTO MTOTOKY Ta LIUKJIIYHOTO YAAPHO-AUHAMIYHOTO BIJIUBY J03BOJISIE MiBUIINTY €(DEeKTUBHICTh
OUNIIEHHS NTOBEPXOHb TypbarperaTHux npuctpois Ha 40 %, i noBectu o 0,0015-0,002 M2 /c 3 BUKOPUCTAaHHSAM
cones 00,8 MM Ta 02,0-2,4 MM. YCTaHOBJIEHO, 1O NPOIIOHOBAHU iIHCTPYMEHT JI03BOJISIE BUKOHYBATU OYMIIEHHS
CKJIa[JHUX [TOBEPXOHb IIiJl KyTaMU B Aiana3oHi 0/3-0/6. [Ipu 1boMy MakCMMaJbHUI TUCK PiAVMHY HE IIepEeBULILYE
90-110 MI1a, a BUTpaTa KpioreHHoi piiH1 Ha GOPMYBAHHSI TIOTOKY KPM>KUHOK — 10-15 r/c; 06pOOKY OLiTBHO
BUKOHYBATH i3 3aKpY4yBaHHSM I[IOTOKY Ha BificTaHi 50-70 MM 3 [IepEeKPUTTSIM J0PiKOK Ha 20-25%.

2. The paper considers the development of a hybrid tool for cleaning operations of the internal cavities of tubing
units for various technological purposes. It is shown that the implementation of high-quality cleaning is one of the
responsible stages of preventive and restorative work of turbine units. In contrast to the currently used
technologies of chemical and technical cleaning, jet methods have a number of undeniable advantages, in
particular, high environmental friendliness, productivity, do not lead to changes in the state and microgeometry of
the surface from which the contamination is removed. In order to increase the energy efficiency of the process
and reduce re-movements of the tool, it is proposed to apply water-ice effect with simultaneous initiation of initial
defects of the pollution layer by mechanical action created by concentrated masses on elastic suspensions, which
are introduced into the flow The design of the hybrid tool is developed, its research and tests are carried out. The
use of the proposed device with connected coaxial conical nozzles showed that there is a functional conditionality
of generating acute-angled ice cubes capable of more effective cleaning of the contamination layer, the
appropriate ratio of nozzle cross sections and leakage modes of water and cryogenic liquid. The functional
conditionality of the cleaning area as a function of time is determined depending on the energy parameters of the
jet, the conditions of its movement by the treated surface and the initial damage of the film by mechanical
initiators. The mechanism of destruction of viscous and adhesively strong dirt films is specified, the criterion of
cleaning efficiency and quality of cleaning of the processed surfaces is offered. Functional dependences for
evaluation of cleaning efficiency are obtained. It is concluded that the Synergia of the action of water-cross flow
and cyclic shock-dynamic impact allows to increase the cleaning efficiency of the surfaces of turbine units by 40
%, and to bring to 0.0015-0.002 m2 /s when using nozzles 00.8 mm and 02.0-2.4 mm. It is established that the
proposed tool allows you to clean complex surfaces at angles in the range 0/3-o/6. The maximum fluid pressure
does not exceed 90-110 MPa, and the consumption of cryogenic fluid for the formation of the flow of ice cubes
10-15 g/s; it is expedient to carry out processing with a twist of a stream on distance of 50-70 mm, with
overlapping of tracks on 20-25%.
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