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1. Inceprauiiina po60Ta € 3aKiH4€HMM HayKOBUM JOCJIIKEHHSM, Y IKOMY BUPIlI€HO aKTya/IbHE HAyKOBE 3aBJAHHS,
110 Ma€ BaXJIMBE NPAKTUYHE 3HAYEHHH 3 Mi/IBUILIEHHS €(PEKTUBHOCTI CUCTEMU KOHTAKTHOTO OXOJIOJIKEHHS
IIAXTHOTO TypOOKOMIIPECOpa LJISIXOM BUOOPY pallioHaIbHUX NIapaMeTpPiB cCUCTEMU. METOI0 POOOTU € 3HM>KEHHS
IIMTOMOTO €HEProClOXXUBAHHS MAXTHOI TYPOOKOMIIPECOPHOI YCTAHOBKY IPY BUPOOHULITBI CTUCHEHOTO MOBITPS 32
PaxyHOK OOIPYHTYBaHHS Pal[iOHAJIbHUX [1apaMeTPiB KOHTAKTHOI CUCTEMU ITOBITPOOXOJIOIKEHHS [IPU 3aCTOCYBaHHI
KOHTAaKTHUX I[1OBITPOOXO0JIO/IKYBayiB peryjaboBaHa Tpyoa BeHTypi - BifueHTpoBuil cernapatop. Tak Ha OCHOBI

IIPpOBEOECHOTO aHaJIiBy J'IiTepaTypHI/IX IPKEPEJI BUABIIEHO, IO ITHEBMATHUYHA eHepriﬂ MPOKO 3aCTOCOBYETHCA B



6araTb0X rajiy3sax IpoMHUCJIOBOCTI. [lopsn 3 mapom, e1eKTPUKOI0, MEXaHIYHOIO i TiIpaBliYHOIO €HEPri€lo CTUCHEHE
IIOBITPSI BUKOPUCTOBYETHCS [1J1S1 aBTOMAaTU3allii i MexaHizauii pisHuX BUpoOHN4MX rpoLeciB. CTUCHEHe MOBITPS €
OJHUM 3 HAUIOIIMPEHIIINUX €HEPTOHOCIIB HAa TPOMUCJIOBUX MiANIPUEMCTBAX, a TPUCTPOI, SIKi [TOB'SI3aHi 3 1OTr0
pO3M0/isioM i 06pOOKOI0, € EHEPrOEMHA CKJIaJIHA IPOMUCIIOBA EHEPTETUYHA CUCTEMA, Bifl piBHS ii JOCKOHANOCTI
3aJIeXKaTh [IOKA3HUKY TEXHOJIOTIYHUX IIPOLECIB, B IKUX BUKOPUCTOBYETHCS CTUCHEHE MOBITPS. 711 BUPOOHUILITBA
CTHICHEHOTO I10BIiTPS y IPOMUCJIOBUX MaclITabaXx BUKOPUCTOBYIOTh B OCHOBHOMY TypOoKoMIipecopu. OG0B 13KOBOIO
YMOBOIO HOPMaJIbHOI eKCIllyaTallii IKUX € 0XOJIO[KEHHS CTUCHEHOTO NMOBITPsl. CUCTEMY OXOJIO’KEHHSI CTUCHEHOTO
MIOBITPSA BUKOPUCTOBYIOTh HE TIJILKU [IJIS1 OCYLIE€HHS, ajle i 711 3MEHIIEeHHS BUTPAaTU eHeprii. [Ipouecu, gxi
IIPOTIKAIOTH B ifleaJIbHOMY KOMIIpECOpi: i30TepMidHUI, afjiabaTHUI Ta NOJITPOniYHuN. BussieHo, 1o
HaMBa’KJIMBIIIOI 0COOJIMBICTIO i30TEPMIUHOrO NPOLIECY € Te, 10 PoOOTa, sIKa BUTPAYA€EThCsl HA CTUCHEHHSI rasy
MEHIIlE, HiX B iHIIMX IPOLLECax CTUCHEHHS. LI 0CO6/IMBICTh BU3HAYA€ €EKOHOMIYHY JAOLIIbHICTh OXOJIOIKEHHS
CTHCHEHOTO ra3y B KOMIIPECOpax i mparHeHHs HabJu3uTUCs Jo i3oTepMivHOro mpouecy. Yacrime BCbOro s
0XOJIOJKEHHSI BUKOPUCTOBYIOTh KOXKyXOTPYOHI TeIsI006MiHHMKY, ajle IpY eKCIlyaTalii TypboKkoMIIpecopis,
06J1aJHaHMX KO>XKyXOTPyOUaCTUMU OXOJIO/I)KyBayaMH IOBITPS, Bil0yBa€ThCS MIBUIKE NOTipIIeHHs €(DEKTUBHOCTI
OXOJIO[I>)KEHHS OBITpS, NOB'I3aHE 3 IHTEHCUBHUM 3a0pPYJHEHHSM TEIMJIO0OMiIHHUX [TOBEPXOHb
MIOBITPOOXOJIONIKYBAYiB. 1]e Mpn3BOIUTD N0 3MiHM XapaKTEPUCTUK HEOXOJIOMKEHUX CEKLIiM, IO CYIIPOBOIKYETbCS
3HIKEHHSIM [IPOAYKTUBHOCTI TypOOKOMIIPECOPIB i 30iIbIIEHHSIM iX €HeproBuTpar. [lepcreKTuBHUMU
0XO0JIOJPKyBa4aMU € KOHTAKTHi TENJI000MIHHMKA. OJHUM 3 HalOi/IbII IEPCIIEKTUBHUX aNapaTiB KOHTAaKTHOTO
OXOJIOJIKEHHSI CTUCHEHOTO TIOBITPS B TYPOOKOMITpECOPAX € Tpy6a BeHTypi - BifilleHTpOBUII Cenaparop, Tak sK
noefHye B cobi BUCOKUI TEJIOMAacOOOMIH i BiTHOCHO HeBeJIMKU rinpasiidyHuil omip. BussieHo, 1o paljioHanbHi
IlapaMeTpy KOHTAaKTHUX MOBITPOOX0JIOKyBadiB BU3HAUYEHO TiJIbKU 1711 HOMiHAJIbHOTO PEXUMY POOOTU
TypOOKOMITpecopa IpU HOPMaJIbHUX HayaJIbHUX YMOBax. OCKiJIbKY Hail6inbmuii BIIMB Ha e(PEeKTUBHICTh CUCTEMU
KOHTaKTHOT'O OXOJIOIPKEHHS YMHe Iepepi3 ropJIoBUHU TPyOou BeHTypi, 06 mifTpuMyBaTy palioHalbHY MBUIKICTD
IIOBITPSI 3aIIPOIIOHOBAHO BUKOPUCTOBYBATH TPyOYy BeHTYpi, 3 peryiboBaHuM 3a JOIIOMOT0I0 CIleljaIbHOro KOHyca
nepepisoM ropsoBuHHU. Lle N03BoJIsI€ NiATPUMYBATH MiHiMabHYy 00’€MHY BUTPATy Ha BXOZi B HEOXOJIOIKYBaHY
CEKLiI0 TypOOKOMIIpecopa Mpy 3MiHi IPOJYKTUBHOCTI TYPOOKOMIIPECOPA, A TAKOXK 3MiHi IOYAaTKOBUX TEMIIEPATYP
Ta TUCKY MOBITPS, i TeMIIepaTypy BogU. TaKOX BaXKIMBO MiATPUMYBATHU PalliOHAJIbHY BUTPATy BOAU. PallioHalbHOIO
Oy[ie Ta KiJIbKiCTb BOAMY, sIKa 3abe31e4ye Pe>KUM OXOJIOKEHHS MOBITPSI 3 OIHOYACHMM HOT0 OCYLIEHHSM, 1[0 3HAaYHO
Kpallui 32 pesKUM 3BOJIOKEHHS. Y XO/Ii aHaIITUYHUX JOCTiIXEHb OyJI0 pO3pO6IEHO MaTEMATUUHY MOJIEJb
palioHaJbHUX IIapaMeTpPiB KOHTAKTHUX ITOBITPOOXOJIOIKYBaviB peryjipboBaHa Tpyba BeHTypi — BifeHTpoBuit
Cernaparop, Ofiep>KaHo aHAJITUYHI 3aJ1€XKHOCTI 1J1s1 BUBHaYEHHSI pallioHaJIbHOTO [lepepisy ropsioBUHU TPyou BeHTypi
Ta BUTPATU OXOJIOXKYI040i BOAU. JIJ1s1 POBEeLEeHHS J1ab0PaTOPHUX IOCIIiIKEHb OyJI0 PO3POOJIEHO 1aO0OPATOPHY
YCTaHOBKY KOHTAaKTHOTO OXOJIO[IKEHHSI CTUCHEHOTO TIOBITpsl. Pe3yJibTaTi NpoBeieHUX J1ab0paTOPHUX AOCIiKEHb
IOBOZSITh BUCOKY €(PEeKTUBHICTh KOHTAaKTHOTO CII0CO0Y OXOJIOIKEHHS CTUCHEHOTO IOBITPSl B TYpOOKOMIIPECOPAX.
BusBieHo palioHasbHi IapaMeTpy CUCTEMU Ta JOBOISITh aJJ€KBaTHICTb MaTeMaTUYHOI MOJIeJli pallioOHaJIbHUX
NapameTpiB KOHTaKTHUX MOBITPOOXOJIO/I>KYBayiB B 3aJIEXKHOCTI Bifi IOYaTKOBUX YMOB Ta PEXUMIB pOOOTH
TypOOKOMITpecopiB. B pe3ysbrati mociigKkeHs po3po6ieHO KOHCTPYKLIIO Ta METOIMKY PO3PaXyHKY KOHTAaKTHUX
IIOBITPOOX0JIOKyBadiB peryiboBaHa Tpyba BeHTypi — BinuieHTpoBUil ceneparop. TakuM YMHOM I10CTaBJI€HA B
po6oTi MeTa OyJia JOCSATHYTA 32 PAaXyHOK BCTAHOBJIEHHS 3aKOHOMIPHOCTEN TEMJIOMACOOOMIHHUX i
ra3origpoauHamMivHuX NPOLECIB, SIKi IPOTIKAIOTh B KOHTAKTHUX TIOBITPOOX0JIOIKYBAayiB peryiboBaHa Tpyoa BeHTypi

- BiALIEHTPOBUU cenaparop, M0 J03BOJISIE BCTAHOBUTH iX palliOHaJIbHI TapaMeTpU.

2. The dissertation work is a completed scientific research in which the actual scientific task of increasing the
efficiency of the contact cooling system of the mine turbocompressor by choosing rational parameters of the
system is solved. The purpose of the work is to establish dependencies for determining rational parameters from
the initial conditions and modes of operation of the turbocompressor of the contact system cooling devices of
mine turbocompressors. Thus, based on the analysis of literary sources, it was found that pneumatic energy is
widely used in many industries. Along with steam, electricity, mechanical and hydraulic energy, compressed air is

used to automate and mechanize various production processes. Compressed air is one of the most common



energy carriers in industrial enterprises, and the devices associated with its distribution and processing are an
energy-intensive complex industrial energy system, the indicators of technological processes in which
compressed air is used depend on its level of perfection. For the production of compressed air on an industrial
scale, turbo compressors are mainly used. Compressed air cooling is a mandatory condition for their normal
operation. The compressed air cooling system is used not only for dehumidification, but also to reduce energy
consumption. Processes that occur in an ideal compressor: isothermal, adiabatic and polytropic. It was found that
the most important feature of the isothermal process is that the work spent on gas compression is less than in
other compression processes. This feature determines the economic feasibility of cooling compressed gas in
compressors and the desire to approach an isothermal process. Most often, shell and tube heat exchangers are
used for cooling, but during the operation of turbo compressors equipped with shell and tube air coolers, there is a
rapid deterioration of air cooling efficiency due to intensive contamination of the heat exchange surfaces of air
coolers. This leads to a change in the characteristics of uncooled sections, which is accompanied by a decrease in
the performance of turbochargers and an increase in their energy consumption. Prospective coolers are contact
heat exchangers. One of the most promising devices for contact cooling of compressed air in turbocompressors is
a venturi tube - a centrifugal separator, as it combines high heat and mass exchange and relatively small hydraulic
resistance. It was found that the rational parameters of contact air coolers are determined only for the nominal
operating mode of the turbocompressor under normal initial conditions. Since the cross-section of the Venturi
tube neck has the greatest influence on the efficiency of the contact cooling system, in order to maintain a
reasonable air velocity, it is suggested to use a Venturi tube with a neck cross-section regulated by means of a
special cone. This makes it possible to maintain a minimum volume flow at the inlet to the uncooled section of the
turbocharger when the performance of the turbocharger changes, as well as when the initial temperatures and
pressures of air and water temperature change. It is also important to maintain rational water consumption. The
amount of water that provides the air cooling mode with simultaneous air drying, which is much better than the
humidification mode, will be rational. In the course of analytical studies, a mathematical model of rational
parameters of contact air coolers was developed depending on the initial conditions and modes of operation of
turbocompressors, analytical dependencies were obtained for determining the rational cross-section of the
Venturi tube neck and cooling water consumption. A laboratory installation for contact cooling of compressed air
was developed for conducting laboratory research. As a result of laboratory studies, the high efficiency of the
contact method of cooling compressed air in turbocompressors has been proven. The rational parameters of the
system were identified and the adequacy of the mathematical model of the rational parameters of contact air
coolers depending on the initial conditions and operating modes of the turbocompressors was proven. As a result
of the research, the design of contact cooling system devices, recommendations for the selection of equipment for
the contact cooling system of mine turbocompressors, the method of calculation of contact cooling system
devices of turbocompressors were developed. The economic efficiency of the contact cooling system with an
adjustable throat has also been proven. Thus, the goal set in the work was achieved due to the improvement of the
contact cooling system and the obtained dependences of the rational parameters on the initial conditions and
modes of operation of the turbocompressors.
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