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Pac4yeTHbIM nyTem roJiy4eHbl 3Ha4eHus nynbcaum/"r pacxoga rasa

SHEPreTUYeckue xapakTepuCTUKY AJIS1 PasndHbIX KOHpUrypaLmi

HarHeTaHus, obecriedmBaroLme CHUXeHne nyabcaunn pacxona B OKHe

Ha HarHeTaHuW BUHTOBOIO Macso3arosIHeHHOro Komrpeccopa v ero
OkHa HarHeTtaHus. PekomeHaoBaHbl reoMeTpuryeckue rnapameTpbl OKHa

6e3 CyLLEeCTBEHHOro CHkeHusi ndotepmmnyeckoro Kria.
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The influence of geometrical parameters of the discharge screw oil-filled compressor on its vibroacoustic characteristics
D.M. Gagarkina, A.M. Karchevskii, V.N. Nalimov, I.G. Khisameev

Values of gas flow pulses at the discharge of oil-flooded screw compressor and power indices of the above mentioned compressor for
various configurations of discharge port have been obtained calculation. Discharge port geometrical parameters have been recommen-

ded helping to reduce the flow fluctuati

ons in the port without considerable decrease of isothermal efficiency.
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BUHTOBbIE KOMMPECCOPbl UMEIT PAa MNpPevmyLecTs
nepes ApyrMMu KoMMpeccopamy 06beMHOro npuHuvna
LNENCTBYSA, B 4aCTHOCTU nepep, nopiHesbimn. OfHO 13 npe-
UMYLLECTB — HW3KWI1 YPOBEHb MynbCauunii pacxona rasa Ha
HarHeTaHun. OgHako u3-3a 0COOEHHOCTEN COBPEMEHHbIX
NPOU3BOACTBEHHbIX MPOLLECCOB HEPEAKO KoMMpeccopam
npuxoantca pabotatb B HEpacHeTHbIX pexumax, Koraa
(0COBEHHO NPY PEXUMAX C BLICOKUM KOHEYHbIM AaB/IEHVEM)
B OKHE HarHeTaHus HabnioaalTcsa Nynbcauun pacxona rasa,
KOTOpble MPUBOAAT K BO3HUKHOBEHWIO BMOpauwn u Lyma.
Qkcnayarauus KOMMPECCOPHbIX YCTAaHOBOK B YCJ/IOBUSAX
NMOBbLILLEHHOW BuOpaumn 1 Wyma BAWMAET Ha nokasaresu
HaAEXHOCTU YCTAHOBKM B LENIOM, NPUBOAUT K BO3HUKHOBE-
HUIO MOrpPELUHOCTEN B KOHTPOJSIbHO-U3MEpUTENLHOM anna-
patype, HapylleHWio repMeTUHHOCTH ynnotHeHun. lMapa-
MeTpamMu, BAUSIOLLMMU Ha NyfibCauMmn pacxona rasa 4epes
OKHO HarHeTaHvs, ABMSIOTCA PA3HOCTL AAB/IEHMIA B NONOCTU
cXaTusi B MOMEHT COeAMHEeHUs ee C OKHOM HarHeTaHus
1 KaMepe HarHeTaHus, a Takke Gopma OkHa HarHetTaHus.

MpodunuposaHne OKHa HarHeTaHns 00ObIYHO OCYy-
WECTBAAETCS UCXOAS W3 3HEPreTUHeCKUX CO0BpakeHWi,
ero reoMeTpuyeckme napametpbl 00ecrneymBalT Makcu-
MasbHYI0 Mnolanb NPOXOAHOro CedeHus Ans sioboro
nonoxexua potopos [1]. MNpu Takom noaxoAe B Havane
npoLecca HarHeTaHus, Koraa pasHoCTe AaBNEHNI MakCu-
MaJibHa, CKOPOCTb MpupaLleHns nnowann npoxonHOro
CeYeHUss OKHa HarHeTaHusa SBNSIETCS HanbOonNbLUEN.

3apayer JaHHOro UCCNeaoBaHUA ABNAETCS NOUCK reo-
MeTpUYeckux napameTpoB OKHa HarHeTaHus, KOTOpble
NO3BONASIT CHU3UTL MynbCauuM pacxoja Ha HarHetaHuu
KoMrpeccopa, He yxyawas npvu 3TOM 3HepreTUHecknx
nokasarenei (usotepmudeckuin KMm ny,).

NccnepnoBaHus Bbinv HayaTel COBMECTHO C VIHCTUTYTOM
akycTuku mawmH npu CrFAY. B xope mccnefosaHwii pac-

YETHbIM MyTEM MOJlyYeHbl 3HAYEHWS Mynbcauyin pacxopa
rasa Ha HarHeTaHWV BUHTOBOIO Macno3arnosiHeHHOro KOM-
npeccopa 1 ero 3HepreTUYeckne XapakTepucTukn Ans
pasNYHbLIX KOHDUIypaLuii OKHa HarHeTaHus.

[na OueHKW MynbCaLMOHHOIO COCTOSHMUA MOoToKa rasa
npvmeHeH Ge3pasMepHbiii nokasartesb MyabCaLMoHHOCTH
noToka — KoapPULMEHT HEPaBHOMEPHOCTU NoAayu

Gmax il Grm
Gﬂ

3G = 3 (1)

roe Goax Guin — COOTBETCTBEHHO MAKCUMManbHOE Y MUHW-
MasbHOe 3HayeHne MrHOBEHHOro pacxoja rasa 4epes
OKHO HarHeTaHus; G, — cpeAHee 3HadyeHne pacxoja rasa
4yepes OKHO HarHeTaHws.

AdPekTMBHOCTL MPOPUIMPOBaHUS MOANGDULMPOBAH-
HbIX OKOH HArHeTaHVs OLEHMBanack Nno M3MEHEHMUIO KO3d-
duupmenTa 5 G.

B xo4e vuccnenoBaHuii Obiin nosly4eHbl KapTuHbl MyJib-
cauMmn pacxoda rasa 4epes3 OKHa HarHeTtaHus, obecrnedu-
BalOLWME PA3/IMYHYI0 FEOMETPUYECKYID CTEMEHb CXaTus &;
[2] v 3HaueHus naoTepmuyeckoro KM n,, (puc. 1).

Kak cnepyeT n3 puc. 1, ¢ yBenM4eHnem reomeTpuye-
CKOM CTEeMEeHU CXaTusa CHUXAaITCA nynbcaumm noToka rasa
yepes OKHO HarHeTaHus. 9TO OOBLACHAETCA TeM, YTO [aB-
NeHne BHYTPEHHEro CxXatus C yBeNn4eHnem reometpu4e-
CKOW CTeneHu CxXaTusa pacTeT, U pas3HOCTb Mexnay AaBle-
Hnem B paboyen MosioCTU U KaMepe HarHeTaHus B KOHLE
npouecca cxaTtus ymeHbluaeTcs. CKOPOCTb MCTEYEHUN
raza 4yepes OKHO HarHeTaHws BblpaBHVBaeTCs. BTopbiM
akTopOM, BAUSIIOLLMM Ha MIHOBEHHbIV pacxop rasa Hepes
OKHO, ABIISIETCH CHUXEHVE CKOPOCTU OTKPbITVSI OKHA C yBe-
NNYEHNEM TreOMETPUYECKON CTEMEHN CXaTus &;.

Hanbornee BbIrOAHbIE 3HEPreTM4EeCcKne nokasarenu Ha
pexvme paboThl MNPV OTHOLLEHNN AABNEHUA T = 9 nokasa-
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710 OKHO HarHeTaHus, obecneynBaloLLEee TeOMEeTPUYECKYO
cteneHb cxatmsa g, = 4,5. JanbHeinwmne mopndukaumm
HblN NOCTPOEHBLI HA Hade 3TOro OKHa.
Ona nccnenoBaHuid BbibpaHbl cneayolwme moanduka-
LIMN OKHA HarHeTaHus:
® CO CKOLLEHHbIMU NepegHnMu KkpomMkamm (puc. 2);
® C paccorfiacoBaHHbIMU NepegHMU KpoMmkamu (puc. 3).
Onsa moomndukaumMm okHa CO CKOLUEHHbIMWU nepemHvMin
KPOMKaMUu 4HacTb KPOMKW OKHAa HarHeTaHwsl, Ha ydyacTkax
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Puc. 1. BaBucumoctn koagpuLmeHTa HepaBHOMEPHOCTHN
nogaun 8 G u naorepmudeckoro KA n,, oT reoMeTpruyecko
CTerneHu cxarvs €, pu OTHOLLUEeHUW aaBneHni © = 9

Puc. 2. Cxema OkHa HarHeTaHusi CO CKOLLUEHHLIMW NepeaHumMu
KpOMKamMu

Puc. 3. Cxema OkHa HarHeTaHusi ¢ paccoriacoBaHHbIMU Nepes-
HUMU KPOMKaMU
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Puc. 4. CpaBHEHWE 3aBUCUMOCTN KO3PPULNEHTOB HEPABHO-
mepHocTu nogayn 3G u nzorepmuyeckoro KA m,, ot g,

151 MoAnUKaLUmniA CO CKOLLEHHbLIMU NepeaHnMu Kpomkamm (1),
C paccornacoBaHHbIMY MEPEAHUMU KPOMKamu (2) n ¢ OKHamu,
obecrneqyrBaoLLMMKY PAa3/INYHYIO CTeNneHb cxartus (3)

96 97 98 9

AB n DF 6bina 3ameHeHa otpeskom A'B n D F cooTseT-
CTBEHHO, OCTABLLMECSH 4aCTWU HadyanbHbIX KpoMok BC u FE
coxpaHunuch (6a3oBasa moambukaums).

Moaundukauma ¢ paccornacoBaHHbIMU NepesHuMu
KpOMKaMu npencrasnsieT cobor OKHO, ogHa 13 nepenHmx
KPOMOK KOTOPOro MO BeAyllemMy WUiv BeLOMOMY POTOPY
nepemMelleHa 1 coBnagaeT ¢ KpoMKamMu OkHa, obecne-
YMBaOLLIMM BOSbLLYID FEOMETPUHECKYIO CTEMEHb CXAaTUS.

[aHHble MoauduKaLmy NO3BONSIOT COXPaHUTb reOMeT-
PUYECKYIO CTeneHb cxaTtusi, obecnedrBas MeaNeHHOe Mpu-
paLleHve NNoLwaan NPOXOAHOro CeYEeHUs OKHa HarHeTaHus
B Hayasne npouecca HarHeTaHus. Takoe nameHeHve niowa-
AN OKHa Bbi3blBAET HEKOTOPOE CHUMXEeHMne 3Hepretn4eckmx
rnokagatenen. ApdekT, BHOCUMbIN AaHHbIMU MOaUdUKaLmUS-
MW, CPaBHUM C 3hDEKTOM nepexona K OkHy, pacCyUTaHHO-
My Ha BOJbLLUY0 FrEOMETPUYECKYIO CTEMNEHb CXaTWsi, OOHAKO
MMEET MECTO HEeKOTOPOE MPEeuMyLLEeCTBO MOAUPULIMPOBAH-
HbIX OKOH MO 3HayeHuto naotepmuyeckoro KN4 (puc. 4).

N3 puc. 4 BWOHO, 4YTO NPeasioXeHHble Mmogudukaunmn B
TOW WM MHOW CTENeHW MNO3BONSIOT CHU3UTb Myfbcauunmn
pacxoga rasa 4Yepe3 OKHO HarHeTaHusi, ogHaKo Npu 3TOM
HabnoaeTcs HEKOTOpOoe nageHue UN30TEPMUYECKOro
KnAd. C atoin To4KM 3peHns Hambonee onTUManbHOW npu-
3HaHa mMoamndumKaLms OKHa HarHeTaHus C paccoriacoBaH-
HbIMU NMEepPeaHUMU KPOMKaMW.

MNpoBeneHHbIe TEOPETUYECKME NCCNEA0BaHNS TPebyIoT
3KCNepuMeHTasbHbIX NOATBEPXAEHUA. B HacToslee Bpe-
Ms UoeT paspaboTka cTeHaa Ons NPOBEAEHUS UCTbITAHUN
BWHTOBOIO Macno3anofIHEHHOrO KOMMpeccopa C pasiny-
HbIMM BapuaHTamu MoaANMULMPOBAHHBIX OKOH HArHETaHWUS.
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