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K BOITPOCY MPOPU/IMPOBAHHSA POTOPOB BUHTOBOI'O KOMIIPECCOPA

Kuiowesvie cnosa: yucnennsie memoost, npoghiuns pomopa, 6UHMOGOU KOMAPECCOp.

Onucarner yucnennvie memoosbl APUMEHAEMble NPU NPOPUIUPOSAHUU POMOPOE BUHMOE020 KOMAPECCopd U Kpumepi-
ANBHOM QHANU3e IMUX MPOPUICH, MAKUE KAK UHMEPRONAYUA KYOUUCCKUM CRIGIHOM U MCMOObL DCUEHUA CUCTNEMbL He-
AuHeunblx ypasrenui. ITokazansl oCmouHcmea u HedOCMAamKL SMUX Memooos, a MAKICe GapUaHmbl YMEHbULEHUS

BNUAHUS OAHHBIX HEOOCMANIKOB.

Key wordei: numerical methods. rotor shape, screw compressor.

Numerical methods have been described, used for shaping rotors of the screw compressor and for criterial analysis of
the shapes obtained such as cubic spline interpolation and non-lineas equation system solution methods. Advantages
and drawbacks of these methods have been shown as well as the way how to minimize the effect of the above shortcom-

ings.

Haubonee cinoxkHbIM 27€MEHTOM KOHCTPYKLIUH
BHHTOBBIX KOMIIPECCOPOB ABJIAIOTCS NPOPUIbHBIE MO-
BEPXHOCTH poTopoB. OHH B HauboMbLIEH Mepe onmpene-
JISIIOT SHEPTETHYECKUE XapaKTEPUCTHKU KOMITPECCOPOB,
takue kak KITJ] u koadpdpuument nopaun. Muorue
¢bupmbl, B ToM yucae u 3A0 «HUHTypSokomnpeccop
uM B. b. lllnennax», ynenstor 00/bllioe BHUMaHHE CO-
BEPLIEHCTBOBAHHIO npoduneil poropor [1]. OTkpeiTHE
HOBbIX BO3MOXHOCTEH MpW paspaboTke npoduncit Tak
Ke OOBACHATCA PasBUTHEM BbIYMCIHTENbHOW TEXHUKH,
KOTOpas TMO3BOJIET UCMOAL30BATH YUCAEHHbIE METO/ThI
Ui PELICHNs psja 3a/d4, BOSHUKAIOWMX TIPY HpoQu-
JUPOBAHUH POTOPOR.

Poropa B BUHTOBOM KOMIIPECCOPE MCTONHAIOT
poJiL Napbl BpalWAoWKUXea NOpIIHeH 1 3y6uaroil napbl,
no3TOMY MNPOGWIH POTOPOB BUHTOBOIO KOMMpeccopa
NOJDKEH OTBEYaTh ONpEAEIEHHBIM YCIOBUAM, & UMEHHO:

1. Jluuus KOHTaKTa [IO/HKHA M30JMPOBATH pa-
G0ume nonocTH Apyr OT Apyra W OT MOJIOCTU BCAchliBa-
HUS U HArHeTaHMs.

2. Tlpu BpalieHUM POTOPOB JIMHMA KOHTAKTa
JOJDKHA TIEpEeMELIaThesl B MPOCTPaHCTBe, obecneunBas
YMEHbILIECHUE NAapHOU NOJIOCTH U CKATHE ra3a.

3. T'eomeTpus pOTOPOB JI0JDKHA YIOBJIETBO-
PSTH OCHOBHOI TeOpeMe 3aLerIeHHsI.

4. Tlpotuns portopa HoixeH obecrneyuBaTh
TEXHONOIHYHOCTb W3rOTOBJICHUS (1103BOMATL chOpMU-
poBathk Npodunk Gpeswl), NPU ITOM HEOOXOAUMO II1aB-
HOE COMNpPSKEHUE KPUBLIX, U3 KOTOPbIX COCTOMT MpO-
¢unb poropa. Haubonee mupoko Ui OMMCAHUS JaH-
HbIX KPHBBIX HCIHOAb3YETCA Mapamerpuueckas (opma
3anucH QyHKLHH.
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JiA ninaBHOro CONMPSKEHMS KPUBBIX HEOOXO-
AMMO PEeLIMTh CJIEAYIOLLYIO CUCTEMY YPaBHE HUM.
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rae X, Y — KoopauHaThl TOUKH conpspkenus; ty, to - na-

pameTpbl KPHBbLIX B TOUKE COTpAXKEeHUs; P, S — 10N0-
HUTENbHbIC [ApaMeTphbl, omnpejaensioume (GopMy Hc-
MOJh3YEMbIX KPHUBBIX. Yacrte AONOJIHUTENbHBLIX TMapa-
METPOB MOKET ObITb paccyuTaHa MNpu pelieHue cucre-
Mbl YPAaBHEHHUH BBEJEHUEM [OTNOJIHUTENLHbLIX YCIOBHHI
NMpH CONPsHKEHUM, JIMOO MOIYT BaApLUPOBATLCS JIJIs aHa-
Jin3a U n01160pa ONTHMAIbHBIX 3HAYECHU.

[Ipy KUCIIOAB30BAHUM CNOKHbBIX KPHBHIX pelie-
HUE JAHHOHM CUCTEMbl AHAJIMTHYECKH BbI3bIBANO 00Jib-
mue TpyAHOCTHU, YTO MPUBOJWIO K TOMY, UTO AJig TIPO-
(uIMpoBaHUs POTOPOB MPUMEHSIUCH «TIPOCTHIEY KpPH-
Bbie, TAKHE KaK LMKJIOWAA, OKPY)KHOCTb, OTPE30K MNps-
Moi. C pasBUTHEM KOMMNBbKOTEPHOH TEXHUKH, NOSBUIACH
BO3MOXHOCTE peuiarh AaHHYK) CHUCTEMY YHUCJIECHHbIMU
METOodaMHK, 4YTO [O3BOJSET MCIIOJb30BATL B ﬂpO(bl/UIH-
POBAHHUH «CTIOMKHDBIE» KpuBble. [l peuicHus CUCTEMbi
HEJIMHCHHLIX YPaBHEHWH HCMONb3YIOTCA CleAyHOLHe
MeTOAbl: MeToA HblOTOHA, METONI MPOCTBIX HTEpaLM,
meron coycka. [Ipu 3Tom HauanbHoe mnpubinKeHue
JIETKO BbIﬁl/IpaeTCﬂ U3 TMOCTPOEHUSA JaHHBIX KPHUBBLIX Ha
IUIOCKOCTH.

BTopbiM orpaHHueHHeM Ha HCMOJbL3OBAlIHeE
CJIOXHBIX KPHUBBIX IMPU IPO(PUINPOBAHUNA POTOPOB BUH-
TOBOT'O KOMITpECcopa ABJISICTCA HCO6X011HMOCTb MoMcCKa
COMpPSUKEHHOW KPUBOW, OTBevarouleil Teopeme 3aueruie-
Hus. Mcnonb3oBaHue YMUCIIEHHBIX METOHOB [O3BOJIAET
NOJIYYHTh COMPSDKEHHbI NpoGWis B BHUAE KOOPAMHAT
TOYEK M 3HAYEHHUH KacaTEIbHbIX B ATUX TOYKAX.

Tak uepe3 npousBonbHYrO TOYKy A (puc. 1)
MPOBOAMM HOPMailb K NMPOGWI0 N-N, W HAXOAUM TOKY
nepeceYeHuss HOpMaJli C Ha4ajlbHOM OKPYXKHOCThIO K.
OnpenenseM yron O, KOTOpPbIH OnpejessieT Ha Kakoi
YroJl IOBEPHETCS POTOP, KOTAa JaHHAas TOYKa BOMJIET B
3aueruieHHe. 3Has yroa 4G “ nepesenss KOOPHHHATHI
JaHHOHM TOYKH M3 MOABHIKHON CUCTEMBI KOOPAMHAT poO-



TOpa B HEMOJABWXHBLIC KOOPJAUHATBI, Mbl MOJY4YUM KOOP-
JIMHATBl TOYKHU JIMHUHU 3alCIUICHUS, a NepeBeas KoOopan-
HaTbl B MNOABHXHYHK CHUHCTEMY KOOPAMHAT OTBETHOIO

poTopa, NoNyYUM KOOPAWHATY OTBETHOrO MpoduIs.
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Puc. 1 — Onpeaenenne KOOpAHHAT OTBETHOrO TpPO-
$unsn

Jlns onpenenenus yria o HeoOXOIMMO peluTh
CJIE/TYIOLLYIO CUCTEMY.
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CoBpeMeHHbIE TEOpETHUYECKNHE MPohuist poTo-
POB BHHTOBBIX KOMITPECCOPOB COCTOAT M3 MHOXKECTBA
KpUBbLIX, M3MEHSIA (POPMY KOTOPBIX MOXKHO BJIHUSTH Ha
s¢dexTuBHOCTL npoduns. Jlust noayyeHus onTUMAalb-
HbIX XapaKTepUCTUK HEOOXOMMMO aHANU3UPOBATH MPO-
Gunp emwé Ha srane NpoeKTHpoBaHus. MOXHO Bbljie-
JUTh HECKONBKO KPHUTEPHEB MO KOTOPLIM TPOU3BOMIAT
aHajiu3 ¥ ONTHMHU3ALIHUIO IIPOUIIEH.

OTtHocHTE IbHAS [IIHHA JIMHAM KOHTAKTa;

OtHoCHTeNLHAs IUTOIIAAL TPEYTOILHOM ey,

Y= + Yy
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OTHOCHTENbHAS  BCJIMYMHA  3aIEMJICHHOTO
obbema,

e  OtHocuTelIbHAs TUIOWIAAL BIAJHHBL MEXIY
3yObsAMU;

e Vron naBicHus.

IIpy aHayIu3e NaHHLIX KPUTEPHUER YACTO RCTAET
3a/1a4a ONpeNeNICHUs TIOMAUN CNoKHbIX (uryp. Tlpu
MCTIONBb30BAHUM B KAaueCTBE MCXOAHBIX MAHHBIX KOOp-
JMHaT npoduieil, AaHHas 3ajada peuiaeTcs WHTepno-
agured mpoduis ¥ YHCIEHHBIM MHTETPHpOBaHUeM [2].
Jnst yMeHblIeHHs TPYI0EMKOCTH MOXKHO BOCMOJb30-
BaTbCs (POPMYJIOH pacyeTa 1IOWALH ITPOU3BOJIBHOIO N-
YTOJIbHUKA:
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Fae (X1V2 +XaYg + oot Xn¥q) =

~(YiX5 +YaXg + .o+ YaXy)
rae Xi, ¥ — KOOpAHHATbI BEPIUWH N-YTIOJIbHUKA.

Kakx nokasbiBaeT npoBepka, OpH AOCTATOYHO

MOJHOM 3alaHUM NPOPUASL B BUIIE TOYEK, IOTPELIHOCTD
JAHHOr0 MeTOJa COCTABJIAET COTbIE [OJM TMPOLEHTa
(puc. 2). Tlpu >TOM HaHHBIM MeTOJ JIMLIEH OrpaHuye-
HUH, HAKNAAbIBAEMbIX HHTEPTIONALUEH CIUTAHHOM.
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S =220 MM, As = 0,12 MM’
Puc. 2 — Pacuer nuioaau MHOTOyrojibHMKa

XoTb 3aMeHa NpOo(UILHBIX KPHBBIX JTOMAHOH U
Mo3BOJAET O0JIErYUTh NPOLIECC aHaTU3a Mpoduiei, Ho
B HEKOTOPbIX CIy4asixX 3TO MNPHUBOJAMT B YBEAWYEHHIO
MOTPELHOCTH 10 HEeMOMMyCTUMBIX 3HaueHuit. [TpuMepom
MOKET CITY’)KUTb PACHET 3a30Pd B 3aLEIUIEHUH (PUC.K 3).
[lorpewHocTs cocrapnset 10 20 %.
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Puc. 3 — Onpeaenienne npou/iLHOIO 3a30pa B 3alle-
NJIeHHH

B stom ciywae unenecoobpasHee NpPUMEHATDH
WHTEPNOJATHIO crmafmom, KOTOpas no3poJs€T ONMUCHI-
BaTh IUIABHBIE KPUBbIE C OOJNBIION TOUHOCTLIO, obecne-
uMBas HENPEPBLIBHOCTL CAMOWH KPUBOH W e€ repBoil u
BTOPO# NMPOM3BOAHON. HempepblBHOCTH BTOPOH npous-
BOJIHOM MO3BOJIAET MOJIy4aTh OYEHb MIANKUE KPHUBbIC H
MPU ITOM SIBJIAETCS JIONIOJHUTEIbHLIM YCIIOBUEM JUIS
onpezneneHus KoaphuLUHeHTOB KyOHUeCcKuX napadolt, u3
KOTOpBIX cocTapisercd cruiaiy. Ho ecu npu ¢ThiKOBKH
JIBYX KPUBBIX HE 00ECMEYMBAETCS YCIOBME HEIPEPbIB-
HOCTH BTOPOH I[POH3BOJHOH, TO IIPH MHTEPMNOJIALMA
CIJIafHOM B JIaHHOM MecTe Oyner BHOCHTH JOIOJIHH-
TENbHYIO NOrPEMHOCTD (pUC. 4).



Puc. 4 — MNMorpeminocTs NPH HHTEPNOASIUMH CTIAH-
HOM

Yro0bl MCKJIKOUUTL JAHHYIO [OrPELIHOCTb, HE-
00XOAMMO MPH HHTEPHOJALHMN CIUIAHHOM B KauecTBe
[OTIOJHUTENBLHOIO YCIOBUS MCNO/b30BaTh, BMECTO He-
NPEPLIBHOCTH BTOPOH NMPOH3BOAHOMH, 3HAYCHHE NCPBOF
NPOU3BOIHOMN B Y3MI0BbIX TOUKAX. ITO MOROANT W3be-
aTh JOTIOJHUTENBHBIX TMOIPEHIHOCTER B MecTax CThi-

KOBKM M YBEJIMUHT TOYHOCTb pacyera MNepBOH 1pOM3-
BOJIHOM, KOTOpas MCMOJb3yeTcs NpH NpopuinpoBaHnn
hpes.

UiiciieHHbIH METObI MO3BOJAIOT pazpadoTaThb
YHUBEpCAbHbIE METOIWKH pacuera W aHanusa npogmu-
NIel, KOTOpblE YCKOPAT HpoLecc pazpaboTKu ¥ BHEIpe-
HHS HOBBIX Mpouieil uid poTOPOB BHHTOBBIX KOM-
NPeccopoB.
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