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Pedepar:

1. MeTor0 mocimKeHb € HiBUleHHS ePEeKTUBHOCTI pO60TU CUCTEMHU IIPOMUBAHHS JOI/IbHUX YCTAHOBOK IIJISIXOM
3aCTOCYBAHHS BiJJlIOBiIHOrO aBTOMAaTU30BAHOI0 TEXHIKO-TEXHOJIOTYHOTO 3a6€e31eYeHHs i3 00rpyHTOBaHUMU
KOHCTPYKTUBHO-PEXMMHUMU I1apaMeTpaMy. BCTAHOBJIEHO aHAJIITUYHY 3aJIEXKHICTb PyXy ABOGA3HOTO MUMHOTO
PO34MHY MOJIOKOIIPOBIIHOIO JIiHi€I0 AOiNbHOI yCTAHOBKY 3 YPaxyBaHHSM TipaBlidyHOrO yIapy, sIKi OOIPYHTOBYIOTb
aMIUITYHO-4aCTOTHI XapaKTePUCTUKHU CUCTEMY IIPOMUBAHHS B 3aJIEXKHOCTI Bill KOHCTPYKLIMHUX NTapaMeTPiB
cACTeMU 1 Pi3NKO-MeXaHIYHUX XapaKTE€PUCTHK JBO(Aa3HOTO MUIHOTO po3unHy. PO3p0o6ieHo MaTeMaTuyHi
3aJI€KHOCTI, 0 YMOXKJIMBJIIOIOTH ONITUMI3aLlil0 PEXKMMHUX ITapaMETPIB MOBITPSAHOIO iHXKEKTOpa B 3aJIEKHOCTI Bif
KOHCTPYKTUBHUX [1apaMeTPiB MOJIOKOIIPOBOIiB 3a MiHiMi3allii MBUAKOCTI 3MiHU TUCKY Ha IOBXKHMHI
MOJIOKOTIPOBIinHOI JIiHii 1 3a6e3neuye pyHHyBaHHS MOJIOYHUX BifkianeHb. OTPUMaHO 3aJ1€KHOCTI SIKICHUX
[IOKa3HMKIB NPOLeCy NPOMUBAHHS, Ki BCTAHOBJIIOIOTh BIUIUB PEKMMHUX XapaKTE€PUCTHUK MOBITPSIHOTO iHXXEKTOPa
CHCTEMU NPOMMBAHHSA Ta KOHCTPYKLIMHUX ITapAMETPIB MOJIOKOIIPOBIAHOI CUCTEMU JOLIBHOI yCTaHOBKU. OTpUManu

[O/IQJIBIINI PO3BUTOK 3aJIEXKHICTh IBUIKOCTI PyXy MUIHOTO PO3YMHY 3 BpaXyBaHHS CUJIOBUX XapaKTePUCTUK



agresii Ta (i3sMKO-MEXaHIYHUX [IOKa3HMKIB MOJIOYHHUX BifIKJIaZleHb, sIKa BpaxOBye KOHCTPYKLilHI IapaMeTpu
MOJIOKOTIPOBOZY Ta (Pi3NKO-MeXaHiuHi XapaKTepUCTUKU MUHHOTO PO3YUHY, 32 SIKOI YMOSKJIMBIIIOETHCS [TO0JIaHHS
cuJl aaresii MOJIOYHUX BiKIaeHb. YIOCKOHATIEHO METOIUKY JOCJiIKEeHHS 3a0pyJHEHOCTi MOJIOKOIIPOBiIHOI JIiHil
Ha OCHOBI iIHTEHCUBHOCTI IIPOXOKEHHS CBIiTJIa 3aJaHOTO CIIEKTPY Yepe3 NOCiIKyBaHUN 1Iap Ta BCTAHOBJIEHO
KOPEJISILiHMI 3B’130K MK TOBIIMHOIO MApy 3a0pyAHEHHS Ta IHTEHCUBHICTIO CBIiTJIOBOTO IOTOKY 1 KoedillieHTOM

IIOTJIMHAHHSI CBITJIa IIAPOM 3a0pyHEHHSI.

2. The purpose of the research is to improve the efficiency of the washing system of milking machines by applying
appropriate automated technical and technological support with the substantiated design and mode parameters.
To achieve this goal, a scientific hypothesis has been put forward, according to which the efficiency of the washing
system of milking machines depends on the hydrodynamic processes of movement of two-phase washing solution
and can be ensured by the automated control of the regime parameters of technical and technological support.
Analytical dependences of the movement of a two-phase detergent on the milk-conducting line of the milking
machine taking into consideration hydraulic shock, which substantiate the amplitude-frequency characteristics of
the washing system depending on the design parameters of the system and physical-mechanical characteristics of
the two-phase detergent, have been determined. Mathematical dependences have been developed that make it
possible to optimize the regime parameters of the air injector depending on the design parameters of the milk
system under the conditions of minimizing the rate of pressure change on the milk line and ensuring the
destruction of milk sediments. The dependence of the velocity of the detergent taking into account the force
characteristics of adhesion and physical-mechanical parameters of milk sediments, which covers the structural
parameters of the milk-conducting line and physical-mechanical characteristics of the detergent, which enables
overcoming the adhesion forces of milk sediments. The dependence of the influence of the design and mode
parameters of the hydroinjector of the washing system of the milking machine, which creates a jet of detergent of
directed action on the purification degree of the surface of the milk-conducting system from milk sediments, have
been further developed. The method of studying the contamination of the milk-conducting line on the basis of the
light intensity of a given spectrum through the studied layer has been improved and the correlation between the
thickness of the contamination layer and the intensity of light flux and the light absorption coefficient of the
contamination layer has been defined. The physico-mathematical model of operation processes of the hydro-
injector of the washing system, that creates a jet of detergent of directional action for cleaning the inner surfaces
of the milk-conducting system, has been developed. As the result of theoretical studies, the dependence of the
radius of the area of impact of the jet and its pressure on the surface of the milk-conducting system from the inner
diameter of the nozzle, the distance to it at different values of the pressure at the outlet of the nozzle has been
obtained. The expediency of using the developed equipment for automatic determination of the contamination of
the milk-conducting line in the technological operation of washing milk systems has been experimentally proved.
The dependence of the thickness of the layer of milk moving in the glass tube on the resistance of the
photoresistor, which receives the light, is partially absorbed by the layer of milk. Experimental studies of the air
injector operating modes of the system have revealed the dependence of the rate of pressure change and changes
in the degree of purity of the milk-conducting line from the working vacuum pressure, the volume flow rate of air
through the air injector, the duration of the injection of the air injector and the duration of the pause. The
dependence of the value of the force of the jet of washing solution on the surface and the degree of cleaning of the
surface from milk deposits after washing from the pressure at the outlet of the nozzle, the distance between the

nozzle and the surface and its inner diameter.
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