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PaccmoTpena matemaTHyeckas MoJenb 0€3MaciIsTHOIO pOTOPHO-TIACTUHYATOrO KOMIPECCOpa, YUUTHI-
BAIOII[ast B3AUMHOE BIIMSHHE TPUOOTOTUIYECKUX U PEKUMHBIX MMapaMeTpoB paboTel crynenu. s popmupo-
BaHUsI YCIOBHIA OJTHO3HAYHOCTH MAaTEMAaTHUECKONW MOJICITH TPOBECHBI SKCIIEPUMEHTATBHBIC HCCIICTOBAHHUS
MO ONPE/CICHUIO 3HAYCHUH KO3(Q(HIMEHTa TPEHUS U MAKCUMAIbHO JOMYCTUMON CKOPOCTH CKOJNBKCHHUS
MEPCICKTUBHBIX CAMOCMA3BIBAOIIMXCSI MATEPHATIOB OT HATPY30YHO-CKOPOCTHBIX IMAPaMeTPOB pabOThI KOM-
MPECCOPHOH CTyMeHu. B pe3ynbraTe MaTeMaTH4ecKoro MOACITHMPOBAHIS MHTETPATbHBIX SHEPTeTHISCKUX Xa-
PaKTEPUCTUK OE3MACIISTHOW KOMIIPECCOPHON CTYIEHN POTOPHO-TUIACTHHYATOTO THIIA YCTAHOBJICHA TPUHIIU-
MUaIbHAs BO3MOXHOCTh PACIIUPEHUS THana30Ha PeXKUMOB €€ pa0oThl, 3a CUET 00OCHOBAHHOTO TPUMEHEHUS
CaMOCMa3bIBAIONIMXCS MATEPHAIIOB B y3JIaX TPEHHS M y4€Ta B3AUMHOTO BIIMSHUS TPHOOJOTHUECKUX H pPe-
KHUMHBIX (hakTOpoB. TeopeTHyeckre UCCIIeOBAHUS TOITBEPAUIN BO3MOKHOCTh OBBIIICHHUS OBICTPOXOHO-
CTH CTYIIEHH W CTETIEHH TIOBBIIICHUS AaBJICHUS B HEH 10 3HAYCHMI HE MEHEE YeM B 2 pas3a MPEBHIIIAOIINX
XapaKTePUCTHUKHU BBITYCKAEMBIX IPOMBIIICHHOCTHIO MaIiiH. IIpH 3TOM 3a/1aH¥e MOCTOSTHHOTO 3HAYEHHUS KO-
3¢ GUIMEHTA TPEHUSI IPU MOJICIIMPOBAHHUHN CTYIICHEH POTOPHO-TIIACTUHYATOTO THIIA MOXET MPUBECTU K He-
BEPHBIM BBIBOJIAM MPU MPOCKTUPOBAHUKM OTHOCHTEIBHO HAMIYYIIUX PEKUMHBIX U KOHCTPYKTUBHBIX Mapa-
METpPOB CTyIIeHH, a omroka onpeaencHus 3¢pdexrusaoro KI1J] moxker nocturars 20 %. [ToBbimieHue ObicT-
POXOJHOCTH OE3MACIITHOW CTYINEHH POTOPHO-MJIACTUHYATOTO THIA MO3BOJHMT CHU3UTH TEXHOJIOTHUECKHE
TpeOOBaHUS K 00CCIICUCHHIO TOPIIEBBIX 3a30POB, a TAK)KE YBENUYUTh B 1,5—2 pasa yzaesnpHbIe Maccoraba-
PHUTHBIE XapaKTEPUCTHKH M CTEICHb IMOBBINICHUS TAaBICHHUS B CTYIEHH, NMPHU 3HAUYEHUSX IPPEKTHBHOTO
KIIJJ — 0,8 u 6onee. [IpemnoxenHas MaTeMaTu4ecKast MOJIE/ b MO3BOJUT 00JIee TOYHO MTPOrHO3UPOBATSH M0~
TEPU DHEPTrUH HA MEXaHUYECKOE TPEHHE B CTYIICHU W HHTErPAbHBIC SHEPTETUICCKUE XapaKTEPUCTUKH CTY-
MEHH B IHPOKOM JIMANa30He PSKUMHBIX M KOHCTPYKTHBHBIX ITAPAMETPOB PabOTHI.
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The paper presents a mathematical model of an oil-free rotary vane compressor that takes into account
the mutual influence of tribological and regime parameters of the stage. To form the conditions for the unique-
ness of the mathematical model, experimental studies were carried out to determine the values of the friction
coefficient and the maximum allowable sliding speed of promising self-lubricating materials from the load-
speed parameters of the compressor stage.

As a result of mathematical modeling of the integral energy characteristics of the oil-free stage of the
rotary-lamellar type, the fundamental possibility of expanding the range of its operation modes has been
established, due to the justified use of self-lubricating materials in friction units and taking into account the
mutual influence of tribological and regime factors. Theoretical studies have confirmed the possibility of
increasing the speed of the stage and the degree of pressure increase in it to values not less than 2 times higher
than the characteristics of commercially produced machines. At the same time, setting a constant value of the
friction coefficient when modeling stages of a rotary-plate type can lead to incorrect conclusions when de-
signing regarding the best operating and design parameters of the stage. Increasing the speed of the oil-free
stage of the rotary vane type will reduce the technological requirements for ensuring end clearances, as well
as increase the specific weight and size characteristics and the degree of pressure increase in the stage by
1.5—2 times, with effective efficiency values of 0.8 or more.

The proposed mathematical model will make it possible to more accurately predict the energy losses due
to mechanical friction in the stages and the integral energy characteristics of the stage in a wide range of
operating and design parameters.
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