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Pedepar:

1. Inceprauiiina po60Ta € 3aKiH4€HMM HayKOBUM JIOCJII)KEHHSIM, Y SIKOMY BUPIII€HO aKTyaJbHe HayKOBE 3aBJaHH4,
110 Ma€ BaXJIMBE NPAKTUYHE 3HAUEHHS 3 MiIBUIIEHHS e(PEKTUBHOCTI CUCTEMHU KOHTAKTHOTO OXOJIO/IKEHHS
IIAXTHOTO TYPOOKOMIIPECOPA IJISIXOM BUOOPY palliOHaJIbHUX NTapaMeTpiB cucTeMU. MeTO10 pOOOTH € 3HIKEHHS
IIMTOMOTO €HEPTrOCIIO>KUBAHHS IIAXTHOI TypOOKOMIIPECOPHOI YCTAaHOBKY ITPU BUPOOHUIITBI CTUCHEHOTO IOBITPS 32
PaxyHOK OOI'PYHTYBaHHSI PalliOHAJILHYX [1APAMETPiB KOHTAKTHOI CUCTEMU MTOBITPOOXOJIOIPKEHHS ITPU 3aCTOCYBAHHI
KOHTaKTHUX IIOBITPOOXO0JIO/IKYBayiB peryaboBaHa Tpyoa BeHTypi - BifgueHTpoBuii cernaparop. Tak Ha OCHOBI
[IPOBEJEHOI0 aHali3y JIiTepaTypHUX JyKEPEJl BUSIBJIEHO, 1110 [THEBMATUYHA €HEPTis MKXPOKO 3aCTOCOBYETLCS B
6araTbOX rayyssix IpoMHUCI0BOCTI. [Topsiz, 3 IapoM, eJIEKTPUKOI0, MEXaHIYHOIO i TiApaBliYHOIO €HEPTi€l0 CTUCHEHE
MOBITPSI BUKOPUCTOBYETLCS 1151 aBTOMATU3Aallii i MexaHi3auii pisHux BUpoOHNYMX ITpoLeciB. CTUCHEHE MOBITPSI €

OJHUM 3 HAWIOIIMPEHIIINX €HEPTOHOCIIB HAa MPOMUCJIOBUX MiAIIPUEMCTBAX, a IPUCTPOI, SIKi MOB'S13aHi 3 1OT0



posmozinom i 06pobKoIo, € eHeproeMHa CKJlaJiHa IIPOMUCIIOBA €HEPreTUYHa CUCTeMa, Bif piBHA ii mockoHanoCTi
3aJIeXKaTh [TOKA3HUKY TEXHOJIOTIYHUX ITPOLIECIB, B SIKUX BUKOPUCTOBYETHCS CTUCHEHE IOBITPSL. [I7151 BUPOGHUIITBA
CTHICHEHOTO I10BITPS1 y IPOMUCJIOBUX MaclITabax BUKOPUCTOBYIOTb B OCHOBHOMY TypOoKkoMIipecopu. OG0B 13KOBOIO
YMOBOIO HOPMAaJIbHOI eKCIIIyaTallii SIKUX € OXOJIOJKEHHS CTUCHEHOTO NOBITPsl. CUCTEMY OXOJIOIKEHHSI CTUCHEHOIO
MIOBITPSI BUKOPUCTOBYIOTh HE TIJIBKU [JIs1 OCYLIEHHS, ajle i A1 3MEHUIEHHsI BUTpaTu eHeprii. [Ipouecy, ski
IIPOTIKAIOTh B ifleaIbHOMY KOMIIpeCOpi: i30TepMidHUI, afjiabaTHUI Ta NoJiTponiyHuil. BussieHo, 1o
HaMBaKJIMBIIIOI 0COOJIMBICTIO i30TEPMIUHOrO NPOLIECY € Te, 10 POOOTa, sIKa BUTPAYA€E€ThCsl HA CTUCHEHHSI rasy
MEHIIle, HiX B iHIIKX ITponecax CTUCHEHHS. LI 0co6IMBiCTh BU3HAYA€ €EKOHOMIYHY AOLIJIBHICTh OX0JIOIKEHHS
CTHCHEHOTO ra3y B KOMIIPecopax i IparHeHHs1 HabJIu3uTUCs 1o i3oTepMiuHOro npouecy. Yacrime BCbOro as
OXOJIOJPKEHHSI BUKOPUCTOBYIOTh KOXKyXOTPYOHI TeIJI006MiHHMKY, ajle IpY eKCIlyaTalii TypboKkoMIpecopis,
06J1aHaHMX KOXKyXOTPYyOUaCTUMU OXOJIO/IKyBadyaMU IOBITPs, BiIOyBAa€ThCS MIBUIKE MOTipIIEHHS €(DEKTUBHOCTI
OXOJIOJIKEHHSI IOBITPS, IIOB'A3aHE 3 iIHTEHCUBHUM 3a0pyJHEHHSIM TEIJIOOOMIHHUX [TI0BEPXOHD
MOBITPOOXOJIOMIKYBAYiB. lle Mpn3BOIUTD 40 3MiHM XapaKTEPUCTUK HEOXOJIO[KEHUX CEKLIiH, [0 CYIIPOBOIKYEThCS
3HIDKEHHSIM [IPOAYKTUBHOCTI TypOOKOMIIPECOPIB i 30iIbIIEHHSM iX €HEeproBUTpar. [lepcreKTMBHUMU
OXO0JIO/I)KyBayaMU € KOHTAKTHi TENJI000MiHHUKYA. OTHUM 3 HAlMOiJbII TepCeKTUBHUX anapaTiB KOHTaKTHOTO
OXOJIOJKEHHSI CTUCHEHOTO II0BITPs B TYpOOKOMIIpecopax € Tpyda BeHTypi — BifilleHTpOBUIl cenapaTop, Tak sK
noenHye B cobi BUCOKUI TENJIOMACOOOMIH i BiTHOCHO HeBeJIMKUI rifpaBiidyHuil omip. BusiBieHo, 1o paujioHanbHi
IIapaMeTpy KOHTAaKTHUX MOBITPOOX0JIOKyBadiB BU3HAUYEHO TiJIbKU 1711 HOMiHAJIbHOTO PEXUMY POOOTU
TypOOKOMIIpECOpa [IPpY HOPMaJIbHUX HA4aJIbHUX YMOBAX. OCKiJIbKY HANOiIbIINI BIIJIMB HA €(PEKTUBHICTb CUCTEMU
KOHTaKTHOT'O OXOJIOIPKEHHSI YMHe Iepepi3 ropJIoBUHU TPyOU BeHTypi, 1106 HiTpUMyBaTy pallioHalbHY MIBUIKICTD
IIOBITPS 3aIIPOIIOHOBAHO BUKOPUCTOBYBATH TPyOYy BeHTYpi, 3 peryiboBaHuM 3a JOIIOMOTOI0 CIIeliaIbHOrO KOHyCa
nepepizoM ropsoBuHHU. Lle 103BoJIsS€ MiATPUMYBATH MiHiMaIbHYy 06’€MHY BUTPATy Ha BXOZi B HEOXOJIOKYBaHY
CeKIIio TYypOOKOMIIpecopa IIpH 3MiHi IPOAYKTUBHOCTI TypOOKOMIIPECOPA, @ TAKOK 3MiHi I0YaTKOBUX TEMIIEpaTyp
Ta TUCKY IOBITPS, i TeMIIepaTypy BogU. TaKOX BaXKJIMBO MiATPUMYBATH PalliOHaJIbHY BUTPATy BOAU. PallioHaNbHOIO
Oy[e Ta KiJIbKiCTb BOAM, sIKa 3abe31edye pesKUM OXOJIOKEHHS MOBITPs 3 OIHOYACHMM HOT0 OCYLIEHHSM, 110 3HAaYHO
KpalllMii 32 PeKUM 3BOJIOKEHHSI. Y XO/Ii aHaIiTUYHUX JOCIiIXEHD OyJI0 pO3pO6IEHO MaTEMATUUHY MOJIEJb
palioHasbHUX IapaMeTpiB KOHTAaKTHUX IOBITPOOXOJIOIKYBayiB peryjiboBaHa Tpyba BeHTypi - BifjlieHTpoBuUit
Cernaparop, Oi€p>KaHo aHAJITUYHI 3aJI€XKHOCTI 1J1s1 BUBHaYEHHsI pallioHaJIbHOTO [lepepisy ropsIoBUHU TPyou BeHTypi
Ta BUTPATU OXOJIOAKYI04O0I BOAU. [I7151 IpOBELEeHHSs 1ab0paTOPHUX AOCTiIKeHb 6yJI0 pO3pO6JIEHO J1a60PAaTOPHY
YCTaHOBKY KOHTaKTHOTO OXOJIO[KEHHSI CTUCHEHOTO TIOBITpsl. Pe3yJipTaTi NpoBeieHuX J1ab0paTOPHUX AOCIiIKEHb
IIOBOZSITh BUCOKY €(PEeKTUBHICTh KOHTAaKTHOTO CII0CO0Y OXOJIOJKEHHS CTUCHEHOTO IOBITPSl B TYPOOKOMIIPECOPAX.
BussieHo palioHasbHi TapamMeTpy CUCTEMU Ta IOBOJSATh aJleKBaTHICTh MaTEMaTUYHOI MOJIeJli pallioHaJIbHUX
IIapaMeTpiB KOHTAKTHUX IOBITPOOXOJIOKYBAUiB B 3aJI€XKHOCTI Bif] I0YaTKOBUX YMOB Ta PEXHUMIB pOOOTU
TypOOKOMIIpecopiB. B pe3ysbTati mocigKeHb po3p0o06ieHO KOHCTPYKLIiIO Ta METOIMKY PO3PaxyHKY KOHTaKTHUX
IIOBITPOOX0JIOKyBadiB PeryyboBaHa Tpyba BeHTypi — BinuieHTpoBUil ceneparop. TakuM YMHOM I10CTaBJIEHA B
PO6O0TI MeTa Oysia JOCSATHYTA 32 PaXyHOK BCTAHOBJIEHHS 3aKOHOMiPHOCTEH TEMJIOMaCOOOMIHHUX i
ra3orizpoauHaMidHUX IIPOLECIB, SIKi IPOTIKaIOTh B KOHTAKTHUX [IOBITPOOXOJIOIKYBayiB peryaboBaHa Tpyoa BeHTypi

- BiALIEHTPOBUU cenaparop, 110 J03BOJISIE BCTAHOBUTH iX palliOHaJIbHI IapaMeTpU.

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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