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Llise poboTH — pO3paxyHKOBE TOCIIKEHH BIUIMBY TaHI€HI[IaIbHOIO HaBally Iepa JIONATOK Ha EHepreThd-
HI XapaKTepPUCTUKH POOOYOro Kojeca HaJ3BYKOBOIO KOMIIPECOPHOTO CTyIEHs. SIK OCHOBHHH iHCTPYMEHT BHKO-
PHCTaHO METOJ] YHCIOBOIO MOJIEIIOBAHHS IPOCTOPOBUX TYpOYJICHTHHX ra30BHX MOTOKIB, PO3pOOJICHHI paHimie B
InctutyTi TexHiuHOi MexaHiku HarionanmbHoi akazgemii Hayk Ykpainu i JlepkaBHOTO KOCMIYHOTO areHTCTBa
Vkpainn. Y pesynbrati IpoBeJeHHs cepil mapaMeTpHYHUX PO3PaXyHKIB IIOKA3aHO, IO IIPU 3alpPOBAHKCHHI TaH-
TeHLIaTbHOrO HAaBaITy JIOMATOK MOXke OyTH mifBuieHo agiadatnunuii KK/ xoneca npu oqHoyacHOMY 3011bLICHH]
cryneHs ctucky. HaBeneno posnoninu aniadbatunanoro KK/l mo BHCOTI kaHally Ha BHXOJI 3 KOJeca, IO UTFOCTpPY-
1o1b 30inbuIenHst KK/ koneca mo6iu3y BTYJIKH it HOBEPXHI KOPIyCYy NP BUKOPHCTAHHI TAHT€HLIaJbHOTO HaBaIy
J0omaTok. Y poOoTi IPOAEeMOHCTPOBAHO €(pEKTHBHICTH 3aCTOCYBAHHS B UHCIIOBHX JOCIHIUKEHHSX CIEialbHO
o0panux “TpyOHX” pO3paxyHKOBHX CITOK, 10 30€piraroth, MpOTe, YyTJIHBICTh PE3YIbTATIB PO3PAXYHKY 10 3MiHH
¢dopmu nomatku. Ilopsi i3 UMM MOKa3aHa MOXKIIMBICTH OLIHKHM SHEPreTHYHHX XapaKTePUCTUK KOJECa IUIIXOM
BHUKOPUCTAHHs IXHIX 3HAYEHb, OCEPEAHCHHX Y POOOYOMY Miara30Hi 3MiHH BHUTPATH MOBITPs 4epe3 Koneco. [Ipa-
BOMOYHICTB TAaKOTO MiJXOMy IMiITBEPPKEHO HACTYITHUM PO3PAaXYHKOM CHEPIeTHYHHX XapaKTepPHUCTHK pobOYOoro
KoJieca 3 BHXIJHOIO i 31 3MIHEHOIO B pe3yJbTaTi 3aCTOCYBaHHsS HaBamy (HOPMOIO JOMATKM Ha IOKIAIHIil po-
3paxyHKOBiH citii. OTpuMaHi B poOOTi pe3yabTaTH MOXKYTh OyTH BUKOPHCTaHI IIPH aepOANHAMIYHIH onTHMizamii
MPOCTOPOBOI HOPMH JIOMATOK HEPYXOMHUX 1 00EPTOBUX BIHIIIB KOMIIPECOPIB.

Llenp paboThl — pacueTHOE HCCIEAOBAHUE BIUAHHSA TaHI€HLHAIbHOTO HAaBajla Iepa JIONAaTOK Ha dHepreTH-
YecKHe XapaKTEePHCTUKKM pabodyero Komeca CBEPX3BYKOBOH KOMIIPECCOPHOHM cTyneHH. B kadecTBe OCHOBHOTO
HMHCTPYMEHTa HCIOJIb30BaH METOJ YHCJIEHHOTO MOJEIHPOBAHUS IPOCTPAHCTBEHHBIX TYpOYIEHTHBIX Ia30BBIX
TIOTOKOB, pa3paboTaHHbIH paHee B IHCTHTyTe TeXHHUECKON MeXaHUKH HannoHanpHOH akaJeMuu HayK YKpauHbI
u 'ocynapcTBEHHOr0 KOCMHYECKOrO areHTCTBa YKpauHbl. B pesynbrare mpoBelneHHs CepuH NMapaMeTpHYECKHX
pacyeToB IIOKa3aHO, YTO IIPH BBEACHUM TAHI'€HIMAIFHOTO HaBaja JIONATOK MOXET OBITHh IOBBILIEH ajuadaTnde-
ckuit KIIJI xoseca npu 0HOBPEMEHHOM YBEJIMYEHUH CTENEeHH cxkatus. [IpuBeneHsl pacnpeneneHus aquadaruye-
ckoro KII/I mo BrIcOTe KaHana Ha BBIXOJE U3 KoJieca, muttocTpupyomue ysennuaenue KI1/1 koneca BOIM3H BTYII-
KM ¥ IOBEPXHOCTH KOpITyca IPH UCIIONB30BAHUM TaHTCHIMAILHOTO HaBaja jlonaTok. B pabote npogeMoHcTpupo-
BaHa 3(Q(HEKTUBHOCTH IPHUMEHEHHS B YHUCIIEHHBIX UCCIICOBAHUAX CIIENUAIBHO BHIOPAHHBIX “TPYOBIX” pacuyeTHBIX
CETOK, COXPAHSIOIUX, TEM HE MEeHee, UyBCTBHTEIbHOCTh PE3y/lIbTaTOB pacueTa K U3MEHEHUIO (OPMBI JONATKU.
Hapsiny ¢ 3TMM noka3aHa BO3MOYKHOCTb OLIEHKH SHEPreTHUECKUX XapaKTEPHCTHK KOJieca IyTEM HCIOJIb30BaHUS
MX 3HaYCHHH, OCPEHEHHBIX B pabouyeM Auana3oHe H3MEHEHHs pacxofa Bo3ayXa depe3 koneco. [IpaBoMouHOCTH
TAaKOTo TMOJX0Ja TOATBEPIKJIEHA MOCIETYONINM PAacUeTOM SHEPTeTHUECKHX XapaKTEepUCTHK pabodero Koijeca ¢
HMCXOJHOM U C M3MEHEHHOW B pe3yJbTaTe NpUMEHEHHs HaBaja (JOpMOii JTONaTKH Ha MOJPOOHOM PACUETHON CeTKe.
Ilomydennsle B paboTe pe3yibTaThl MOTYT OBITH HCIOJIB30BAaHBI IIPH a3pPOJMHAMHYECKOH ONTHMH3AIUH IPO-
CTPaHCTBEHHOM ()OPMBI JIONATOK HEMOJBIKHBIX U BPAIAOIINXCS BEHIIOB KOMIIPECCOPOB.

The aim of this paper is to computationally study the effect of the tangential offset of blades on the power
characteristics of the impeller of a supersonic compressor stage. The main computational tool was the method for
numerical simulation of 3D turbulent gas flows developed earlier at the Institute of Technical Mechanics of the
National Academy of Sciences of Ukraine and the State Space Agency of Ukraine. As a result of a set of paramet-
ric calculations, it is shown that the introduction of a tangential offset may increase the adiabatic efficiency of the
impeller with a simultaneous increase in the compression ratio. The distributions of the adiabatic efficiency along
the passage height at the impeller outlet presented in this paper illustrate the increase in the impeller efficiency
near the hub and the casing surface when a tangential offset is used. The paper demonstrates that in numerical
studies efficient use can be made of specially chosen “coarse” meshes that, nevertheless, keep the sensitivity of
the computed data to a variation of the blade shape. It is also shown that the impeller power characteristics can be
estimated using their values averaged over the working range of the air flow rate through the impeller. The validi-
ty of this approach is confirmed by calculating on a fine mesh the power characteristics of an impeller with blades
of a standard shape and a shape changed by the introduction of an offset. The results of this study may be used in
the aerodynamic optimization of the 3D shape of compressor stator and rotor blades.

Knwoueevle cnosa: manzenyuanivHulll Ha8al 10NAMOK, paboyee KoOieco KOM-
NPECCOPHOL CMYNeHU, YUCTIeHHOe MOOeIUpO8aHue, paeHOMEPHO pacnpedeleHHas
HOCIe008aMeNbHOCHIb, IHEP2eMUiecKUe XapaKmepucmuxu.
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YucneHHOe MOJEIUPOBAHKUE IMPOCTPAHCTBEHHBIX TYPOYJIEHTHBIX Ia30BbIX Te-
YeHHH BO MHOTHX CITy4asx IO3BOJIET OIEHHUTH 3()(HEKTHBHOCTD PA3IMUYHBIX CIIO-
cO0OB a3pOMHAMHUYECKOTO COBEPIICHCTBOBAHUS (DOPMBI MEKIONATOYHBIX KaHa-
JIOB KOMIpPeccopoB U TypOuH. OWH U3 TaKUX CIOCOO0B — MPUMEHEHNE TaHTEHITH-
QJIPHOTO HaBaja JONATOK, T. €. WM3MEHEHHE HCXOOHOH (POpMBI JOHATKU IyTeM
HaKJIOHA WIX M3Tuba ee nepa B TAaHICHIMAIbHOM HampasieHuu. Pe3ynpTarsl unc-
JIGHHOTO MOJICITUPOBaHMsI, TIpuBeAcHHBIC B [1 — 4], MOKa3bIBaIOT, YTO TAHTEHITH-
JIBHBI HaBaJ JIOMATOK 3aMETHO BIMSIET HAa XapaKTEPUCTHKH HETOIBIXKHBIX U
BPAIIAIOIINXCSl BEHIIOB TypOOMAIINH, BEIOPAHHBIX JUISI H3YUE€HUS TAKOT'O BIMSHUSL.
B cBs3u ¢ 3THM npeacTaBisieTcs nenecooOpa3HbIM MIPOBEACHUE JONOIHUTENBHBIX
HCCIIEI0BAaHUN B JaHHOM HAIPABICHUHM IPUMEHUTENIBHO, B YACTHOCTH, K pabounM
KOJIECAM CBEPX3BYKOBBIX KOMIIPECCOPHBIX CTYIEHEH.

Ilenp HacTOsmIEH pabOTHI — pacu€THOE HUCCIIEAOBAHNUE BIUSHUS TaHICHIUAJIb-
HOTO HaBaja JIOINATOK Ha 3HEPreTHYeCKHe XapaKTepUCTHKH pabodero Kojeca
CBEPX3BYKOBOI KOMIIPECCOPHOU CTYIIEHHU.

Pacuersr mpoBoammuchk ans pabouero xomeca Rotor-37, reomerpudeckue u
PEeKUMHBIC ITapaMeTPbl KOTOPOTO MpUBEICHHI B [5].

[TapameTpsl IPOCTPAHCTBEHHOTI'O TYPOYJIEHTHOIO IMOTOKA B MPOTOYHOM YacTh
KoJIeca ONpe/esINCh Ha OCHOBe MeToja [6], pazpaboranHoro B MHCTUTYTE TEeX-
HUYEeCKOM MexaHuku HanumoHaneHOH akaneMuu Hayk Ykpaussl U ['ocyngapcTBel-
HOTO KOCMHYECKOr0 areHTCTBAa YKpauHbl. B ykazaHHOM MeTOA€ ypaBHEHHs Mate-
MAaTUYECKOM MOJENIH TeYEHUS BKIKOYAIOT OCpelHEeHHbIe ypaBHeHUs HaBre—CToKCa
u ypaBHeHusi (K —¢€ )-Mozmenu TypOyJIEHTHOCTH, B Ka4eCTBE OCHOBHBIX MEPEMEH-
HBIX TIPUHSTH KOHTPaBapUAHTHBIC COCTABIISIONINE CKOPOCTH MOTOKA. YpaBHEHUS
MMpEaACTaBJICHLI B BUAC!:
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ql — KpI/IBOHI/IHCﬁHBIC KOOpﬂI/IHaTBI; VI — KOHTpaBapI/IaHTHI)Ie KOMIIOHCHTEI BCK-
TOpa CKOPOCTH IOTOKa V; T — Bpems; p — IUIOTHOCTb, P — IaBJICHHE;

L=p +1; — cyMMa Ko3hHUIHUEHTOB TYpOYIEHTHON U MOJEKYIAPHOI BA3KOCTH;

A=-2u/3; F' — koHTpaBapHaHTHBIE KOMIIOHEHTHI BEKTOPA MACCOBBIX BHEIIHHX
cun F; Qs — MeTpuuecKuii TeH3op; A= N det“g&{ “ ; Fr?y — cuMBoIbl Kpuctod-

dewst; E=C,T+V?2/2 (C, — TeII0eMKOCTb rasa py OCTOSHHOM o0beMe, T —
Temrieparypa); K — KOI(PQPHUIUMEHT TEIUIONPOBOIHOCTH; K M & — KHHETHYECKas
SHeprusi  TypOyIeHTHOCTH M  CKOPOCTb €€  JUCCHNALUM; oy =My ;
Hefe =W /1,35 C =1,44; G =1,92.

PaccmaTpurBaeTcs TeueHne rasza yepes OJUH MEXKJIONAaTOUHbIA KaHai. ['paHnd-
HBIE ycIIOBUs QOPMYIHPYIOTCS cieAyromuM odpa3omM. Ha HEKOTOpOM paccTossHUM
BBEPX I10 MOTOKY OT MEPETHUX KPOMOK JIOMATOK 3a/1al0TCs pacrpeaeeHus ToJHO-
ro JIaBJICHUS, TeMIepaTypbl TOPMOKEHHS, YIJIOB MOTOKA M MapaMeTpoB TYpOy-
JICHTHOCTH T10 BBICOTE KaHana. Ha OOKOBBIX MOBEPXHOCTSIX PacyeTHON 00IacTH, He
BKJIFOYAIOIINX TOBEPXHOCTH JIOTIATOK, IPUMEHSIOTCS YCIOBUS IEPUOANYHOCTH JIJIS
BCEX MapaMeTpoB TedeHHs. Ha moBepXHOCTSX JIONAaTOK M CTEHKaxX KaHaja TpaHu4-
HBIE YCIIOBUS CTaBSITCS Ha OCHOBE METOJa PUCTEHOYHBIX QyHKIMiA. Mcnonb3oBa-
HHUE METO/Ia MPUCTEHOYHBIX (PYHKIMIA TO3BOJISET 3HAYUTEILHO YMEHBIIUTh YUCIIO
TOYEK, HEOOXOIUMBIX JIJISl TUCKPETH3AIMU PacyeTHOW 00JIacTH, MO0 CPAaBHEHHUIO CO
Clly4aeM NMPUMEHEHHsS TPaHWYHBIX yCJIOBHI mpunumnanus. Ha Beixone u3 pacder-
HOW o0acTy 3aJar0TCsl HyJIEBbIe 3HAUEHHS MPOU3BOJHBIX MapaMeTpoB MOTOKA B
HampaBJIeHNH Te4eHHs. Pacxon raza yepe3 MeXJIONaTOYHBIN KaHaJl ONpeaemseTcs
(hUKCUPOBAHHOW BEJIMYMHOW CTATUYECKOTO JABJICHUS B OJTHON TOYKE HA BBIXOJIHOM
TpaHHUIle pacYeTHOHN 00JIacTH.

MeToarKa YHCIIEHHOTO PEIeHus Pa3HOCTHBIX aHamoros ypasHenuit (1) — (5)
BKJIFOYAET TPUMEHEHHE METOJO0B CyMMapHOW anmpoKCHMAIlMH ¥ TOJIHHEHHOTO
CKaHMPOBAHUS C HIDKHEHN peaKcallfeil, a Takke HCIIOIb30BaHuUe I1ara Mo BpeMeHH
B KayecTBe peJaKCallMOHHOTO mapameTrpa. COBMECTHOE pEeUIeHHE Pa3HOCTHBIX
aHanoroB ypaBHeHwuil (1) — (5) mpoBoAMTCS MO IBYXIIArOBOMY aJITOPUTMY KOPpEK-
IIUH JIaBJICHUS U CKOPOCTH.
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[Ipu mpoBexeHUM WCCICIOBAHWNA TaHTCHIMAILHBIN HaBaJl JIOMATOK pabodero
KoJIeca 3a/1aBajics IMyTeM OTKJIOHEHHS JIMHWU CTeKHHTra (B TUIOCKOCTH, TEPIEHIN-
KYJSIPHOHW OCH KoJieca) OT MCXOAHOTO paguanbHOro pacroyioxkenus [1, c. 48]. Ha
puc. 1 ocb X TPSIMOYTOJIBFHOW CHCTEMBI KOOPAWHAT XYy COOTBETCTBYET paluaiib-
HOMY HalpaBJICHHUIO, HOBOE MOJIOKEHNE JIMHAN CTEKWHTa 0003HAYEHO MyHKTHUPHOM
KpUBOW. JIMHUS CTEKWHTA OMHCHIBaJach B O€3pa3sMEpHOM BHIE KBaIpaTHIHOMN
KpuBoil be3be, onopusle Touku Py, P, u P, xoTopoii nMenu cooTBETCTBEHHO KO-

opauHartsl (0;0), (X1;Y1) u (1;0).

[Tonoxenne Touku P; BapbUpOBAIOCH CISIYIOLUIMM 00pa3oM:

x; =0,5+0,8(¢; -05), (6)

Kopmyc |P, y1=06(&,-05), (7
N rae (il,éz) — KOOPJIWHATHI TOYKH PaBHOMEPHO
‘Uoep pachpesieicHHON MOCIeIOBaTeNbHOCTH B €/IH-
/ HUYHOM KBajparte. Touka C KOOpIUHATAMH

\
1
|/ &, =&, =05 ompenenser UCXOAHYIO MPOCTPaH-
]
I

/ CTBEeHHY!0 (hopmy nonatku kozeca. Ilpu n3mene-
/ HuU mapametrpa &, ot 0 mo 1 koopamHata X,

Xm
bt
N

" MakcuMyMma KpuBou besbe Ha puc. 1 usmensercs
ot 0,3 mo 0,7. Ilpu BappupoBanuu &, ot 0 mo 1

BCIMYHHA MakCHUMyMa Y, HU3MCHACTCI B Auala-

—Y

rymxa Po s0me ot -0,15 10 0,15.
— Koopnunatel TO4Yek paBHOMEPHO pacipene-
HATpaBJieHNe BPAIeHUA JICHHOW IIOCTIeIOBATEJIBHOCTH B  CIUHUYHOM
KBaJIpaTe OmpelesuInch 1mo meronuke [7]. Beero
Puc. 1 OBUTO paccMOTpPeHO 32 TOYKH TaKOW MocIieaoBa-

TeIbHOCTH. [[JIsl KaXk10if TOUYKHM HAa OCHOBE BBIpaA-
xeHuit (6), (7) ompenensioch MOJIOKEHUE JTUHUHM CTEKWHTa W TeOMeTphudecKas
(hopMa JTOnaTKu HCCIEeyeMoro Kolieca. 3aTeM Ha OCHOBE YHCIEHHOTO MOJIEINPO-
BaHHUS PACCUMTHIBAIINCH DHEPTETHUECKNE XaPAKTEPUCTUKHA KOJeca — 3aBUCUMOCTH

amuabatnueckoro KITJ] koneca n’;,_,(_ Yl CTETICHU CHKaTHs n’;,_,(_ OT pacxoia BO31y-

xa G uepes kojeco. Jlajee, B COOTBETCTBUH C TOJX00M K BBIOOPY KPUTEPHUEB Ka-
4ecTBa, MPEUIOKEHHBIM B [8], Ui paccMaTpuBaeMOl TOUKH B 00JIacTH MmapaMer-
poB &;, &, pacCUUTHIBAIUCH OCPETHEHHBIE IO PACXOLy BO3/yXa BEIUYNHBI ajHa-

*

—_k —_—
Gatiaeckoro KIIJL My, u cTenenu cxatus Ty, . OcpeiHeHne IPOBOINIOCH 110

pK
hopmynam
Gmin+CGrmax Ghnin*+Gmax
2 2
_ 2 2
* * —k *
Npx. :—G S J'np.KIdG , Tox. :—G a J‘Tcp'K_dG ,
max ~ “~min G. . max ~— ~min G. .
min min

rue (Gmin, Gmax) — MHTEpBaJ 3HAYEHHUI pacxofa BO3ayxa yepe3 pabouee KoJeco,
OIpeAETICHHBIN NPU YUCIEHHOM MOJEINPOBAaHUY.
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PacdeTsl npocTpaHCTBEHHOTO TYpOYJIEHTHOTO IMMOTOKA B KOJIECE BHITIOHSIINCH
Ha ceTke, coaepxkamieil 14 x14 x34 y3moB (M0 BRICOTE, ITUPHUHE U ITTHHE MEKIIO-
MaTOYHOIro KaHaja). Takas “rpy0as’ pacueTHas CeTKa COXpaHsIeT, TEM HE MEHee,
YYBCTBHUTEIBHOCTh PACUCTHBIX 3HAUCHHU MapaMeTpOB MOTOKA K W3MEHEHHUIO T'eo-
METPHICCKUX TIapaMEeTPOB JIONATOYHOTO BeHTIa [9].

Ha puc.2, a) noka3zano usmenenue KI1J] ﬁ;_,(_ (B IPOLIEHTAX 10 OTHOLIEHUIO K

’ _/
0,8 % ®\ OOO

0,4} © O O
0,2 (8} @ @)
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o6t O O O C
04} O O O

0
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0 0,2 0.4 0,6 0,8 &

0)
Puc. 2

—_ (vl
3HA4YCHHIO np.K. npu HUCXOJAHOHU T'COMCTPUH KOJ'IeCﬁ) B IUIOCKOCTH IIapaMETpPOB

&1, & . [lmomanp KpyKKOB MPOMOPIMOHATbHA U3MEHEHUIO 3HAYCHHUH ﬁ;_K_. Ce-

PBIMH KpYXKKamH 0003HAueHbI MOJIOXKHUTENbHbIe BearnurHbl u3menenus: KI1J], Oe-
JBIMH — OoTpHLIaTeNbHble. HanpumMep, B Touke, 0003HaYeHHOW mo3uIped 1, 3Hade-

HUE ﬁ;K. MeHble Ha 1,21 % 1o cpaBHEHHIO CO 3HAYCHHEM ﬁ;K. IIPY UCXOJHOM

BapHaHTE TEOMETPHH JIOTIATOK KoJjeca, a B TOUKe, 0003HAYeHHOU no3uiuel 2 — Ha
0,36 % Oonbliie. AHaTOTHYHAS TUarpaMMa MpuBeieHa Ha puc. 2, 0), Tie TOKa3aHo
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U3MEHEHUE CTEIEHU CXKATUA Kojeca ﬁ;_,(_ B miockoctu &,&,. 3mech B Touke 1

3HAYEHHUE ﬁ;.x. MeHbIIe Ha 2,05 % 1o CpaBHEHHIO ¢ UCXOJHBIM 3HAYE€HHEM ﬁ;.x. \
a B Touke 2 — 6ounbire Ha 0,1 %.

B cooTBeTCTBHMM ¢ NMPHBEICHHBIMU Ha PHC. 2, a) pe3yabTaTaMi PacyeToB IO-
BeimeHne aamabatmdeckoro KIIJI xomeca wmoxkeT OBITh OCTHTHYTO TIPH

O<§2 <O,6, 4TO B OCHOBHOM COOTBECTCTBYCT OTPHUULATCIBbHBIM 3HAYCHUAM Y,

JUISL JIMHUU cTekuHra (puc. 1). YKa3aHHOE TOBBINIEHHUE COCTAaBISICT HE Ooliee
0,4 %. auusie Ha puc. 2, 0) AEMOHCTPUPYIOT MOJIOKUTEIBHOE BIUSHUE TAHTCH-
IUAJBHOTO HaBaJia JIONIATOK Ha BEJIMYMHY CTEIICHU CXKATHUs Kojeca JUIIb B He-
OospIION 00JaCTH M3MEHEHMS NEePeMEHHBIX &1 U &, , pPacIOJI0KEHHON B IPaBOi

HIDKHEH 9acTH eIMHUYHOTO KBa/IpaTa.
st mpoBepKH MOTy9IEeHHBIX Pe3yIbTaTOB MCIIONb30BaHa Touka 2 (puc. 2). Ko-
opauHatbl Toukm: &; =0,750; &, =0,250. DT0 COOTBETCTBYET 3HAYCHUIM

Xm =06 u y, =-0,075 mnpu onmucanmm nuHum crekwrra (puc. 1). s stoi

TOYKU TPOBEJCHA IONOJIHUTENbHAsI CEPUsl PacdyeTOB MPOCTPAHCTBEHHOTO TYypOy-
JIEHTHOTO TIOTOKa B HCCIIeyeMoM pabodeM Koilece Ha Oosee MoIpoOHON ceTke,
conepxkamieir 30 x40 x80 y3moB. Mcrmonbp30BaHbl TAKKE HMEIOIIUECS PE3YITbTATHI
pacdeToB Ha TaKOW CeTKe IS UCXOMHOU (hopMbI JomaTok kojeca [9]. CpaBHeHne
MOKa3ajo, YTo MaKCHManbHOe 3HaueHue aanadbarmaeckoro KIIJ[ xomeca (B pabo-
4YeM [Hana3oHe M3MEHEHMs pacxofa BO3AyXa depe3 KOJIECO) YBEJIHYMIIOCh Ha
0,31 % mo cpaBHEHHMIO C €ro BEJIMYMHON NpU MCXOAHOH ¢opme nomatku. [lpu
3TOM CTENEHb CXKAThs Kojeca MPH pacxole BO3AYyXa, COOTBETCTBYIOIIEM MaKCHU-
mymy KIIJ, Taxke yBennuminack (Ha 0,38 %). MakcumanbHBIA pacxol BO3LyXa
yepe3 koseco ymenblmics Ha 0,81 % 1o cpaBHEHHIO C €ro 3HaUYCHHEM IpU HUC-
XOJTHOU (hopMe JIOTIaTKH.

Crnenyer OTMETHTh, YTO MPHUBEICHHBIE PE3YJIbTAThl HAXOIATCS B OINpPEIeICH-
HOM TIPOTHBOPEYHUH C TaHHBIMU paboT [2 — 4], TAe MON0KHUTETHHOE BISIHAE HAaBa-
JIa MIPOSIBISIIOCH TIPH BOTHYTOH (pOpME MOBEPXHOCTH Pa3pesKEHHS JIOMATOK, TOrIa
KaK B JaHHOW paboTe MOJO0KHUTEIBHOE BIMSIHUE HaBajla IPOCIIECKUBACTCS B OCHOB-
HOM IIPH BBINYKJION (hopMe 3TOH MoBepxHOCTH. [ mposiCHeHUs1 JaHHOTO HPOTHU-
BOpeyrsi HEOOXOAMMO ITPOBEICHUE JaTbHEHUIIINX UCCIICIOBAHHUM.

r, M

0,24 |-

0,22

0,20

0’18 I 1 1 1 I
0,84 085 08 087 0,8 0,8 1,

Puc. 3
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YBemunuenune aguadbarmaeckoro KIIJ[ xomeca mpy BBeICHUH TaHTCHIIMATHLHOTO
HaBaJsia JIOTIATOK MOXET OOBSICHATHCS Tepepactpeie]ICHHeM MapaMeTpoB MOTOKA
M0 pajinycCy MPOTOYHOW YacTH Kojieca, 0COOCHHO BOJM3W BTYJIKHA W MOBEPXHOCTH
ero kopmyca. Ha puc. 3 mokasansl pacmpenenenns agnadarndeckoro KIIJ[ o BeI-
COTe KaHaja Ha BBIXOJE M3 KOJieca Ha PeXUMax IO PacXoAy BO3IyXa, COOTBET-
ctByromux makcumymy KIIJI. KpuBas, o603HaueHHas mo3unmeid 1, COOTBETCTByET
WCXOIHON T€OMETPHH JIOMATOK Kojieca, 0003HAUECHHAs MO3UIMEH 2 — TeOMEeTpUHu
JIOTIATOK, OIpenesieMoit Toukoit 2 (puc. 2).

BeiBoabl. Ha ocHOBE YHCIEHHOTO MOJEITHPOBAHHS MPOCTPAHCTBEHHBIX TYP-
OYJICHTHBIX Ta30BBIX TEUSHH MMPOBEIEHO NCCIIEIOBAHIE BIUSHIUS TaHT€HIIMAIHHO-
ro HaBaJa JIOMATOK HA SHEPreTHYECKHEe XapaKTepHUCTHKH pabodero Kojeca CBepX-
3BYKOBOM KOMIIpecCOpHOU cTymeHu. Iloka3aHo, 4YTO npu BBEICHUU TAHTCHLUAJb-
HOI'0 HaBaja Jiomatok aguabarmdeckuid KIIJ xoieca MokeT ObITh MOBBIIMICH Ha
0,3 % npu OJJTHOBPEMEHHOM YBEIHMUCHHUH CTETICHH COKATHSI.

B nmanpHeiimem mpemonaraeTcsi pacCMOTpPETh BIHMSHIE HaBajla 00Jee CIOXK-
HOW (OpPMBI Ha XapaKTEPUCTHKH HETOJBM)KHBIX W BPAIIAIOIINXCS JIOMATOYHBIX
BEHI[OB KOMITPECCOPOB.
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