BBeneHune K yncay anemMeHTOB NPOTOYHOM YacTu ueHTpobexHoro komnpeccopa (LK),
OKa3blBaKOLWMNM 3HAYNTESIbHOE BJINAHNE KAaK Ha SKOHOMUYHOCTb paboTbl MalWmWHbIl, TakK
N Ha NoKa3aTesin ee Hafle)XXHOCTU, ABJIAeTCA BbIXogHOe ycTponcTso (BY). Ha
onTMManbHbIX pexxnmax paboTbl cymmapHble noTepu B BY obycnaBnmBaloT CHUXKEHME
KMg UK Ha BennynHy ot 1,5 0o 5% B 3aBucumMocTun oT Tmna BY n UK B uenom. MNMpu
OTKJIOHEHUN OT ONTUMaJIbHOr O peXxuma paboTel BAnAHWe BY Ha KI[ cyLecTBeHHO
Bo3pacTaeT. Kpome Toro, BY aBnfeTca ogHUM N3 UCTOYHUKOB OKPY>XXKHOM
HepaBHOMEPHOCTN NapaMeTpPOoB MNOTOKa B CTYNEeHN, 1, chefoBaTesibHO,
rasogMHaMmn4eckKmnx ycuanm, encTByoLwmx Ha potop. CosnaBaemas BY okpy>xHas
HepaBHOMEpPHOCTb pacnpenesieHns napamMeTpoB NOTOKa CyLLeCTBEHHO BAMAET Ha
ycnosusa paboTbl NpejLluecTBYOWMX 31eMeHTOB cTyrneHun. OT cTteneHn obpaTHoOro
BANAHUA BY Ha npealiecTByloWmMe 3/7ieMEHTbI CTYNEHU 3aBUCUT HE TOJIbKO
3(ppeKkTMBHOCTbL camoro BY, HO n koHueBoun cTyneHn (KC) B uenom. B npakTuke
KOMMPECCOPOCTPOEHNSA NPUMEHSAIOTCA ABa Tuna BY: yanTkn (c nepemMmeHHON no yrny
pa3BopoOTa NJowanblo NonepeyHbIX ce4eHnn) n Konbuesble cbopHblie kKamepbl KCK (c
MOCTOSAHHOW MAOWaAbio nonepeyHoro cevyeHuns). NpeunmywecTsa n HeJoOCTaTKU
Ka)xaoro tTmna BY noapobHo nccnegosaHbl B paboTe [1]. Pac4eT BY cBOoOUTCS K
onpeneneHunto ero NPonycKkHom crnocobHoCTn, T.e. pa3MepoB NonepeYHbIX
(MepuanoHanbHbIX) ceveHnn. B obwiem cnyvae, npu peweHnn 3agad Beibopa Tuna,
MeToLa pacyeTa u nNpoekTuposaHusa BY ana KkoHkpeTHoro UK Heobxogumo: -
obecneynTb MUHUMYM NOTEPb SHEPTrUM B NPOTO4YHOM YacTu (MY) camoro BY; - CHM3NTL
cTeneHb HebnaronpuAaTHOro BAnAHUSA BY Ha ycnoBus paboTbl NnpeawecTBYOLLMX
anemeHTOB KC; - cornacoBaTb paboTy BY ¢ apyrumm sanemeHtamm KC; - obecnedmnTsb
TEXHOJIOTMYHOCTb N3rOTOBJIEHUS U KOMMNAKTHOCTb KOpryca KoMnpeccopa B LLesIOM.
CyuiecTByloLlne MeToAbl pacyeTa YJIMTOK N KOJIbLIEBbLIX KaMep OTBeYatoT, B
onpenesieHHON CTerneHn, ykasaHHblM TpeboBaHusaM B oTaenbHOCTU. OgHako, cnenyeT
KOHCTaTUPOBaTb, YTO MOJIHOCTbLIO HALEXKHON MeTOAUKN NPpoeKTupoBaHuns BY,
COOTBETCTBYIOLWLEN BCEMY KOMMEKCY NpeabsaBaseMbix TpeboBaHMn, noka ewe
Hepa3paboTaHo. B To e Bpem4, Bbibop crnocoba pacyeTa BY MmoxeT ObITb
oCyLlecTBJIEH, MPUHNMasa BO BHUMaHME, yCNoBusa paboTbl, KOHCTPYKTUBHYIO Ba3y,
cTeneHb yHUukaumm kopnyca UK. Hnxe paccmaTprBaloTCA HEKOTOpPbIE MeTOoAbI
pacyeTa KCK, pa3paboTaHHble aBTOpaMun CTaTbW, NpuMeHUTENbLHO K LUK pa3snnyHoro
Ha3HaYeHUSA N KOHCTPYKTUBHOIO UcrnosiHeHus. MeToaunka pacyeta Ana UK
WHONBUAYAJNIbHON KOHCTPYKUMK, paboTaowmx B 06/1aCTN XapaKTepuctukm 6amskom K
pacy4eTHOW TOYKe, NPU OTHOCUTESIbHO HEBObLINX 3HAYEHUNAX AABJIEHUSA HarHeTaHUS
Ha nepegHun naaH BbixognT TpeboBaHme obecnevyeHns MUMHMMasbHbIX NoTepb B MY
camoro BY, a Tak e cornacoBaHune pexxnumMmos paboTbl BY 1 oCTasbHbIX 31€MEHTOB
ctyneHn. Ana pacdyeta KCK Takux LUK moxeT bBbITb pekomeHaoBaHa MeToaunka [2]. B
ee 0CHOoBe JIeXXUT crnocob pacyeTa KoapdunumeHTa NoTepb SHEPrun B NPOTOYHON
YacTn BY. OnTuManbHblie C TOYKK 3peHnsa obecnevyeHns MUHUMYMa 3HaYEeHUS
Ko3(hpuumeHTa notepb ¢ BEIMYMHLI nsiowanen nonepeyvHblx ceveHnm KCK gna BY,



pacnosioXXeHHbIX nocsie nonato4vHoro (J14) n 6e3nonato4Horo (BJ14) anddgy3opos
onpenenannceb no Bbipa>keHnsam (1) n (2), cooTseTcTBeHHO: (1) (2) roe -
OTHOCUTEsIbHadA onTuMasibHasa njaowanb nonepeydHsix ceveHnn KCK; - nnowanb
cevyeHunsa guddysopa Ha BbIXoae; KO3(pPnUMeHT popMbl MoNepeyYHoro ceyeHud; B -
wnpunHa nonepeyvHoro cedeHnsa KCK Ha ero cpegHeM anameTpe; H - BbicoTa
rnonepevyHoro Ce4YeHuns; - OTHOCUTENIbHbIE HAPYXXHbIV N BHYTPEHHUN AnaMeTpbl
rnonepe4vyHoro cevyeHuns; NCxoaHbIMM JaHHBIMU 015 NMPOBELEHNSA pacdeTa ABAAITCA
anameTp , wnpunHa b4, a Takxe pacyeTHbIN yros NoToKa Ha BbIXo4e 13
npepnwectsytowero KCK sanemeHTa [3]. Popma nonepeyHoro cevyeHnsa KCK moxeT
ObITb NPUHATA Ha OCHOBaHUM pe3y/ibTaTOB BapUaHTHbLIX pacyeToB, MPOBeAEHHbIX MO
npeagnaraeMon MeTogunke, C y4eToM KOMNOHOBKK Kopnyca LK. MNpu peweHnn 3agayn
0 HaX0XXOEeHUW BeNIMYNHbI LLenecoobpa3Ho NCNob30BaTb MEeTO4 nTepaunn. B nepsom
NpUbAMKEHNN MPUHNMAETCHA BENNYMHA OTHOCUTENIbHOIO AMnaMeTpa U3 Anana3oHa
BblHNCNIAETCA NpaBas 4YaCTb COOTBETCTBYOLWeEro sbipa>keHna (1) n (2). Janee no
HangeHHOMY 3Ha4YeHUto yCcTaHaBIMBaeTCa BTopoe NnpubnmxxeHne ons OTHOCUTENbHOIO
OnameTpa. PacxoxaeHns mMexxay rnosiyd4eHHbIM U NPUHATbLIM BeJIMYNHAMN
OTHOCUTENIbHOI0 AMaMeTpa He O0J/IKHO MpeBbIlaTbh A40NYyCTUMOro 3HavyeHusa ADaon.
3Ha4veHusa niowaamn nonepeyHoro cevyeHnsa KCK LK, co3paBaemoro Ha 6ase
YHUPNLUMPOBAHHOIO KOpNyca CXaTus, O/KHO obecneynTb NpuemMnaemMbin ypoBEHb
3hPeKTUBHOCTU A4 BCeX BapnaHToB KC, KoTopbiMn KOMMekTytoT MY Kopnyca. B
ODaHHOM cnydae a1 pacyeTa BY BO3MOXXHO NCnosib3oBaHWe MeTo4a, U3JI0XKEHHOro B
[4]. JonycKas, 4TO Npy OAVHAKOBOM OTKJIOHEHUUN OTHOCUTESIbHOE U3MEHEHMWE
Koa(hpuumeHTa C 0OHO 1 TO XKe, pacyeT npeasiaraeTcsa BECTU NO BblpaXKeHuto (3) rae
- BEJINYNHbI OTHOCUTE/IbHOW nowann nonepeydHoix cedeHnin KCK, cooTBeTCTBYOWME
MWHNUMaNIbHOMY N MaKCMMaJZIbHOMY 3HAYeHWUIO NMPOU3BEeAEHNN N BAPUAHTOB KOHLLEBbIX
CTyneHen YHUPLMPOBAHHOIO Koprnyca. Y4nTbiBasa cneynunky npoektmposaHnsa LK
Ha 6a3e YHUNLUMPOBaHHbBIX KOPNYCOB CXaTuUsA N peKoMeHaaumnmn no BbiIbopy OCHOBHbIX
reomeTpunyeckmnx napameTtpoB KCK, Benn4vunHbl gnsa ctyneHen ¢ JI4d n 6J14
COOTBETCTBEHHO onpenensatTcsa Kak: (4) (5) roe - oTHoCcMTeNbHas WMPUHa
Anddysopa Ha BbIXOAe; - OTHOCUTESIbHbIN AnaMeTp auddysopa; ANroputM pacyeTa
aHanornyeH pacydety no copmynam (1), (2). Nocne onpeneneHns No Bbipa>keHuto (3)
cnepnyeT BblMUCNATL 3HadYeHUsa ¢ u noTtepb BHyTpeHHero Kl B KCK AniBY Ha
rpaHnuax guanasoHa {} v oueHUTb UX NpPpnemMsaeMoCTb B CJly4ae
Hey[oOoBJIeTBOPUTESIbHbIX Pe3yJ/ibTaTOB OLEHKN MPUMEHMMOCTN O4HOIro TUNnopasMepa
KCK, Heo6xoaomnmo ncxogHbin nHtepsan {} pas3butb Ha ABa unm 6onee anamna3oHa un
05 KaXXO0ro N3 HUX HaMTW HOBOE 3Ha4YeHne , T.e. MPUMEHUTb B OQHOM Kopryce
HecKobko Tunopa3sMepos KCK, oTanyaowmxcs sBenmynHamMmim niaowanm nornepeyHblx
cevyeHunn. TpeboBaHne CHNXXEHUS CO30aBaeMON HEPABHOMEPHOCTW AaBJIEHUI MO
OKpPY>XXHOCTU npepwecTteyowmnx BY anemeHToB N4 KC nmeeT cylecTBeHHOe 3Ha4YeHue
aons UK, coxnmatowmx ra3bl C BbICOKOWM HaYvasibHOM NAOTHOCTLIO paboTarowmx npu
BbICOKUX OaBJIEHNAX KOMIMPUMUMPYEMbIX cpel. PaboTa npu BbICOKUX 3HAYEHUAX



NMJOTHOCTU CXKMMaeMOoW cpelbl XapakTepHa and LUK B cocTaBe MNapoKOMMNPECCUOHHbIX
X0No4AUNbHbIX MalWKuH. MeToanka npoekTupoBaHnusa KCK ¢ MUHUMaIbHOW OKPYXHOW
HepaBHOMEPHOCTbIO CTaTUYECKOro AaBJiIeHNs OCHOBaHa Ha pacyeTe ero
pacnpeneneHns npu ABM>XeHUn ogHOMEPHOro HEBA3KOr0, HeC>)KMMaeMoro rnoToka
rasa Cc nepemMeHHoOn Maccon BAOb NyTU. B Ka4yecTBe MHTErpasibHON XapaKTEPUCTUKMN
HepaBHOMEPHOCTN faBJ/ieHUs BBeLeHa BesIn4nHa, paBHasa KBagpaTHOMY KOPHIO 13
cpenHen KBaApaTUYHOW BeIMYUHBLI OTHOCUTESIbHOr 0 AaBsieHus (6) BnonHe
yOOBJIeTBOPUTEJIbHOE COBMNafeHue 3KCrnepumMeHTallbHbIX N pacY4eTHbIX AaHHbIX MO
onpeneneHunto BeIMYnNHbl UHTErpasibHOW XapakTepucTtuku (puc. 1) nossonuam
MCNONIb30BaTh BblpakeHue (6) o8 aHann3a BAUAHUA NoLWaamn nornepeyHoro cevyeHus
KCK 1 pexxuma ee paboThbl Ha cO34aBaeMy0 HEPABHOMEPHOCTb AaBNIEHUS.
Pe3ynbTaTbl TaKOro aHann3a npeacTasBsieHbl Ha PUCYHKe 2. DyHKUNSA uMeeT ABa
3KcTpemyma. CywecTByeT ONnTUMaIbHOE 3HaYeHne BeNMYUHbI Nowaamn nonepeyHbix
cevyeHnm KCK , npm KOTOPOM OKpYy>XHas HEPaBHOMEPHOCTb AaBJIEHUA MUHUMAJIbHA,
4YTO AeslaeT BO3MOXHbIM npoekTnpoBaHne KCK ¢ MMHMMaIbHOW CTeNeHbto
HepaBHOMEPHOCTU pacnpenesieHnsa gasneHnsa no ux gnmHe. Puc. 1 - UHterpanbHas
XapakTepucTmka HepaBHoMepHOCTU gasneHusa B KCK ObbenmHeHne nosyyYyeHHbIX
pekoMeHOauun no onpegesieHuo naowann nonepeydHoix cevyeHnim KCK,
obecnevymBalOWMX MUHUMaIbHOE 3Ha4YeHNe UHTEerpasibHON XapakKTepUCTUKK
pacnpeneneHus gasneHuns n crnocoba pacyeta KCK no ycnosuio obecneyeHus
MWUHNUMYMa BeJINYNHBbI KO3 PULNEHTA NOTEPb SHEPrm NO3BOJIAIOT PEKOMEHL0BaTb
anropunt™m pacyeTta KCK, yoosneTBopstlowmnn Takum TpeboBaHUSAM K NMPOEKTUPOBAHUIO
BY Kak cHuwxeHue HebnaronpuaTHoro BansaHmna KCK Ha npealiecTsyowme en
3/1eMeHTbl KOHLLeBOM CTYNeHU 1 BblCOKasa apheKTUBHOCThL MY camoro BY. Puc. 2 -
AHanun3 BanaHMAa naowann cedyeHna KCK Ha co3gaBaeMyto HEPaBHOMEPHOCTb
haBneHna B naHHOM cny4dae nocnepnoBaTesibHOCTb pacyeTa KCK BbIrnagnt
cnepytowmm obpasom: 1. Onpepenserca oTHoCcUTeNbHaa naowanb cedeHnm KCK no
yCnoBuio obecnevyeHnss MMHUMYMa HeEPaBHOMEPHOCTW fassieHus: . 2. OnpegenseTcs
onTUMasibHOEe 3HavyeHune KoapduumeHTa TunopasMepa: 3. PaccuntoiBaeTcs
Ko3(hpuumeHT hopmbl ceveHusa kf. 4. OnpepenseTca napamMeTp, XapakKTepu3syoLnn
MoJIOXKEHNE OTHOCUTENbHO MepuanoHanbHon ocn LUK: 5. PaccynTbiBaoTCA
OTHOCUTESIbHbIE HAPYXHbIN UK BHYTpeHHUn anameTpbl KCK: nnm 6. PaccuynTtbiBaeTcs
abconTHoe 3HaYeHue naowaaun cevyenma KCK. 7. OnpenenseTcs BbICOTa U LLUMPUHA
cevyeHusa KCK Ha oTHocuTenbHOM anameTpe. 8. PaccynTbiBatoTCcsa abCcontoTHbIE
3Ha4YeHUs BHYTPEHHEro uin Hapy>XHoro anamMeTpoB cevyeHus. 9. OnpenensoTcs
BeJINYNHBI KO3(hpnumMeHTa noTepb SHEPrun U napamMeTpbl, XxapakTepusyoLine
HepaBHOMEPHOCTb pacnpeneneHna gasneHusa no ganHe KCK. MNpun HeobxoammocTun
BbINOJIHAIOTCA BapuaHTHbIe pacyeThbl. [lpefcTaBsieHHble MeTOONKKM pacyeTa
OPNEHTUPOBAHbLI TOJILKO Ha ONTUMaJIbHbIN peXxum paboTbl KoNbLEeBOWN COOPHON
Kamepbl.



