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During operation, equipment is exposed to significant contamination, which complicates
further operation of the machines, reduces their reliability and efficiency, and causes accelerated wear
of component connections, corrosion, and aging of component materials.

Immersion units are the main equipment of repair companies for cleaning parts from strong
asphalt-resin deposits that are difficult to remove. The principle of operation of immersion equipment,
the main technological element of which is a bath with a washing solution, is to use the ability of
solutions to clean repair objects from dirt by destroying adhesive bonds. To initiate and intensify the
cleaning process, the solution is heated and forced to a turbulent state. The rate of removal of
contaminants depends on the gradient of the fluid flow velocity in the boundary layer with the surface,
therefore, when designing installations, they try to create variable-speed flows in the bath, to cause
turbulent flows, which will ensure a decrease in the boundary layer and increase the velocity gradient..

The method of intensifying the immersion cleaning process can be hydraulic, pneumatic,
vibratory, and mechanical [1].

Hydraulic activation of the liquid in the washing chamber is created by hydraulic swirlers,
which are located on the bottom and side walls of the bath. Turbulence of the flow of the washing
solution is created by submerged jets. The intensity of dirt removal depends on the speed of spreading
the washing solution over the surface being cleaned and the diameter of the nozzle from which the
submerged water jets flow..

With pneumatic intensification of the process, two fundamentally different schemes for creating
turbulence in the washing solution are possible: blowing compressed air (or steam) through a system
of bubblers in the bath or creating the effect of vacuum bubbling. In the first case, the air breaks up
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into individual bubbles and rises to the top through the entire mass of the liquid. In the second, a
vacuum is created above the surface of the solution in the washing chamber, where the air flows
contained in the liquid are directed. These flows create turbulence in the solution and carry the
destroyed contaminants to its surfaces.

In vibration intensification, the objects to be cleaned are given a reciprocating motion based on
a low-frequency oscillation principle. Vibrating agitators are used as high-frequency activators that
impart vibration directly to the cleaning solution..

Mechanical activators of immersion washing machines are divided into three types: rotary,
screw and blade. In rotary machines, cleaning objects are loaded into containers that are suspended
from a crossbar and perform a rotational movement. Activation of the cleaning solution and the
cleaning process are carried out by periodically immersing the containers in the bath, moving them
inside the bath and lifting them above the bath to drain the solution from the container openings.
When cleaning in machines with screw activators, objects are loaded into the drum and moved inside,
intensively washed with the solution. Mechanical blade activators are placed inside the washing bath
and during operation direct a submerged jet of cleaning solution to the cleaning objects.
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OBIPYHTYBAHHS KPUTEPIIB IPOTHO3YBAHHS BUTPATHU MAJIUBA
TPAKTOPOM TA BUKUIH CO2 ITPU OPAHII ITOJIIB PI3BHOI'O TUITY ®OPMHU TA
PO3MIPIB

Ilpoxonenko A.Q., 3000y8au euuioi océimu OC «Mazicmp»
Tonicvkuii nayionanvhuil yHigepcumem, M. Kumomup, Yxpaina

3MiHa KimMary noB’s3aHa 3 BUKuAaMu CO2, CKOPOUEHHS SIKUX CTaJI0 TOJIOBHUM IPIOPUTETOM.
VY BianmoBigp Ha 1 OOCTaBMHW BYEHI TOBHHHI TOCTIMHO PO3POOJISITH HOBI TEXHOJOTII, K1
30IBIIYIOTCS €KOHOMIsl MajiBa Ta 3HW)KEHHS BUKHIIB. ChOTO/HI B CUIBCBKOMY TOCIIONAPCTBI
MepEBaAXKAIOTh OPHI MOJIS PI3HOTO PO3Mipy, GOPMH Ta PO3MIPH, & TAKOXK JIJIS TOCATHEHHS BUMOT II10]10
eKOHOMII MajyBa Ta BIUIMBY Ha HABKOJHILIHE CEPEOBHUIIE HEAOCTATHBO 3HATH JIUIIE MPUHIUIN
OMTHUMI3aIlii MPOIECiB 00POOITKY IPYHTY; 1€ TAKOK HEOOX1THO 3p03yMITH BIUTMB PO3MIPY TOJIS, HOTO
(dopmu Ta po3mipiB Ha ePEeKTUBHICTH 00POOITKY IpyHTY [1-3].

MeToro AaHOTO IOCTIDKEHHSI € MPEICTaBICHHS METOJOJOTII, sKa MO3BOJSE MPOTHO3YBATH
MONUT Ha TPAKTOpHE NayuBO Ta BUKUAUM CO2 Ha OJMHUIIO 30paHOI IUIONII NPU OpaHI MOJIbOBUX
TISTHOK pi3HOI (opMU Ta poO3MIpiB 1 MIATBEPAUTH BIiAMOBIAHY 3MIHHY JUIsI TaKOTO IPOTHO3Y.
TeopeTnuHi po3paxyHKH 1 €KCIIEpUMEHTAIbHI BHUIIPOOYBaHHS TOKa3ald, IO KOeQilieHT
€(EeKTUBHOCTI 4Yacy OpaHKH IOJs € KOPUCHUM IMOKa3HUKOM ISl TIOPIBHSHHS IOJHOBUX MUISHOK
pizHux dopM 1 po3mipis. Lleit koedilieHT ePeKTUBHO ONMUCY€E BUTPATH MAJIHBA TPAKTOPOM 1 BUKUIH
CO2 i yac opaHKH Ha pI3HUX KOHPIrypaIisx Mojab0Bi AUITHKH. OOIPYHTOBaHUM METOT PO3PaXyHKY
peanbHOro KoedilieHTa KOPUCHOT /il OpaHKHU Mot 0a3yeThCsl HA JaHUX MO Ta 0OPOOITKY IPYHTY
Ta MPAKTHYHOMY METO/i BU3HAYCHHS 3 BUKOPUCTAHHSM HaBAaHTAKEHHS JBHTYHA TPAKTOPa 3BITH.
BcranoBneHno, o mig 4ac AOCHIIKEHb NMPH OPaHI IIECTH MOJBOBUX UISHOK pi3HOI (opmu Ta
po3MipaMu, Ha TI0MIl 6 Ta KoedimieHT KOpucHOi i opanku BapiroBaB Bix 0,68 mo 0,82, a Butpatu
nanuBa — Bix 15,6 go 16,5 xr/ra. B momi ginstaka 6 ra, ne nmone KKJ opanku O0yB Ha 15% Bumii,
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