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AKCIIEPUMEHTAJIbHBI AHAJIN3 TIOKA3ATEJIEM PABOYEIO LTUKJIA ITPU
PA3JIMYHbIX CIIOCOBAX OPTAHU3AILIMM PABOYEI'O [TPOLIECCA B CYZAOBBIX JIBC

A.®D.Jlopoxos, C.A.Kapeun, A.Il.Hcaes
AcCTpaxaHCKHIl TOCYJapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET, I'. ACTpaxaHb

Haubonee »ddextuBupiMu cpenu JABC sBASIOTCS IBUTATENH C BHYTPHUIMIMHIPOBBIM
cMeceo0pa30BaHUEM U CaMOBOCIIIIaMEHEHHEeM 00pa3oBaBLIeHCs pabodel cMecH — TU3EIH.

[TpakTyecku Bce An3€IbHBIE ABUTaTENH, BBITYCKaeMble IPOMBILIUIEHHOCThIO, PA0OTAIOT IpU
€ =16 +20m o = 1,3 + 1,7. [loBblllieHHAs € BBI3BIBACT Upe3MEpHOE NOBbIIEHUE pz U Tz, a Takxke
«OKECTKOCTHY» MPOLECCA, POCT MEXaHUYECKUX M TEIUIOBBIX HAIPSDKEHUM B IETAJAX JABUIaTels, YTO
TpeOyeT yBEIMUYEHHUs] MacChl IBUTATENsl, U POCT NOTEPh MOIIHOCTU Ha NPEOJOJICHHUE CUII TPEHMS,
myM u BuOpamuu. K yrspkeneHuto asurarens BeIET M HEOOXOAMMOCTb €ro paboThl NpHU
HOBBILIEHHBIX O. OrpaHUYeHHOCTb BPEMEHH, OTBOJUMOIO Ha CMeceo0pa3oBaHMs B JU3EIIX,
IPUBOJIUT K 3aJ€pXKKE BOCIUIAMEHEHUS M IOCJIEIYIOIIEMY IMOYTH B3pbIBHOMY. B pesynbrare
CropaHHe HE 3aKaHYMBACTCS C MPEKpaIleHUEM MOAa4YM TOIUIMBA M HAcTymaeT (haza JOropaHus Ha
JUHUM paciuupenusi, 4yro cHiwkaeT KIIJI nBurarens u3-3a NOBBILIEHUS] IMOTEPh TEIUIOTHI U
YMEHbILIEHUS CTENIEHU pacIliupeHus razos [1].

Jis pemieHust ykazaHHbIX npobiem u co3faHus [IBC, uMeromero BbICOKHME TEXHUKO-
SKOHOMHYECKUE IOKa3aTelIu MPEeACTaBIAETCS PALMOHAIBHBIM CIEAYIOIIMNA CII0cOO OpraHu3anuu
paboyero mpoiecca: OCyILIECTBUTh BBOJ| YacTH LIMKJIOBOM moaauu tormumBa (= 40 %) npu TakTe
BIIycka BO BcachlBatomuii Tpakt JIBC depe3 nosupymomiee ycTpoicTBo (kapOroparop), a
OCTaBIIASACSA YaCTh JIOJKHA OBITh BIPBICHYTA B IIMJIMHAP Yepe3 (POPCYHKY B KOHIIE TaKTa CXKaTHS.
PaGounii mporiecc OCyIIeCTBISETCS MPH TEPMOJIUHAMUYCCKH ONTUMAIBHBIX 3HadeHMsX € = 10 +
12, a nmkIIOBas mojada TOIUTMBA PACCUYUTHIBACTCS MCcXoas u3 3HadeHus o = 1,05 + 1,1. [IBurarens
000pyJIOBaH CHCTEMOW HPUHYIUTEIHHOIO BOCIUIAMEHEHMs paboueil cMecH, XapakTepHOW i
JBUTaTellell ¢ BHEIIHUM cMeceoOpa3zoBaHueM. Ilpu peanuzanuu mpeiaraeMoro crocoda
opraHus3anuu pabodero mporecca BpeMsi Ha cMeceoOpa3oBaHME AJisl TOIUIMBA, IOJJABa€MOr0 BO
BCAChIBAIOIIMM TPakKT, yBenuuurcs Oosiee yeMm B 10 pa3 u K MOMEHTY MOJa4d UCKPBI B LIUJIUHAPE
oOpa3yercs OJHOpOJHAs TOIUIMBOBO3IYIIHAs CMECh, XOPOIIO IOATOTOBJIEHHAs K CrOpaHHIo, a
CKOPOCTh paclpoCTpaHeHUs (pOHTa IUIAMEHU OYyJeT 3aBUCETh JIMIIb OT CTENEHH OO0OralleHUs
CMECH BTOPUYHBIM TOIUIMBOM [2]. [Ins peanuzanuu NOTEHUUAIbHBIX BO3MOYKHOCTEH HOBOTO
npoliecca HeOOXOIUMO BBINOJHUTE PAJ MCCIEIOBAaHUN, KOTOPbIE YK€ MPOBOJSATCS Ha ONBITHOM
JIBUTaTeNle, M3rOTOBIEHHOM Ha 0ase cymoBoro amsens 24 9,5/11. YcraHoBKa CMOHTHpOBaHa B
nabopartopuu TEJIOBBIX aBuraresneid kageapsl «CyqoCTpOEHHE U SHEPreTUYECKHE KOMIUIEKCHI
Mopckoi TexHukn» ®I'OY BIIO «AcTtpaxaHCKuii TOCY1apCTBEHHbIN TEXHUUYECKUH YHUBEPCUTET.

Jlnsg Ttoro uyToObl TMONHOCTBIO BBISIBUTH MPEINONAraeMble JTOCTOMHCTBA WJIM HEAOCTaTKU
npeiaraéMoil TEXHOJIOTUM OpraHu3aluu pabodero mpoliecca MPOBOJWINCH CpPaBHUTEIbHbBIE
UCTIBITAHUS JIBUTATeNsl, paboTaroliero mo TpeM paboduM MpoleccaMm: ¢ KOMOMHHUPOBAaHHBIM
cMeceoOpa3oBaHMEM M NPUHYIUTENbHBIM  BOCIUIAMEHEHMEM, C  KOMOMHHMPOBAHHBIM
cMeceoOpa30BaHUEM U BOCIJIAMEHEHUEM OT CXaTHs U 10 Au3eabHOMY. VcnbITaHus MpOBOJMIUCE
CO CHATHEM MHJIMKATOPHBIX JUarpaMM M JanbHeimel ux oopaboTkoil. CpaBHEHUE MapamMeTpoB U
MoKasaresiel TpeX TUIOB JBUTaTeled MPOM3BOAWIOCH Ha OJHUX M TeX K€ IMJIMHIPAX, YTO JaeT
BBICOKYIO TOYHOCTB CpaBHEHUS [3].

s u3MmepeHust AaBiieHUs BHYTPU LWJIMHApPA Ipu paboTe aBUTATENs ObUIM HCIIOJIb30BAHBI
NIbE302JIEKTPUYECKHE JaTuuky  AaBieHus KoHcTpykumu [HHWUJAMA wu  HAMU, kortopsie
YCTAQHABJIMBAINCh TPU IOMOIIM Pe3bOOBBIX BTYJIOK-BBEPTHIICH Ha MECTO LITAaTHBIX CBeYeH
HakanuBaHus. Jlatunk koHcTpykiumun HAMMUM oObeauHeH ¢ HCKpPOBOM CBEUO 3aXHUraHHUd H
UCTOJNB30BaJICA TpPH HCIBITAaHUM JBUratess, paboTtaromero mno pabouemy mpoleccy C
KOMOWHUPOBaHHBIM CMeCE00pa30BaHUEM U NMPUHYAUTEIBHBIM BOCIUIAMEHEHUEM. J{JIs ABYX IpYTrUx
MIPOIIECCOB UCTIOIB30BAJICS AaTunK KoHcTpykiuu [IHUIU [4].

Curnan, BbIpaOaThIBAEMbIN JaTYMKOM, PErHMCTPUPOBAICS MPU IMOMOUIM SJIEKTPOHHOTO
ocrmutorpada: mporpammuaoro mpoaykra «Spectra PLUS — FFT Spectral Analysis Systemy
npomu3BoacTBa Sound technology. Inc., ycraHOBIEHHOTO Ha TEPCOHAIBHBIA KOMIbIOTEp. B
Ka4yecTBE aHaJIOro-uu(ppoBoro mnpeodpazoBaTesss MUCHOIb3yeTcsl 3BYKOBYIO KapTy. s ymoOcTBa
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00pabOTKH MOJYYEHHBIX AHarpaMM JABHTaTellb 000pyaoBaH orMeTyrnkoM BMT. 3amnmchk curHaaoB
JaT4MKa JaBJICHUS M OTMETYMKAa IPOM3BOJMIACE B TEUCHUE BCEr0 SKCIEpUMEHTAa. BbIcoKas
JUTUTEIBHOCTh 3aIllUCH CHUTHANa CIIOCOOCTBYET IOBBIIMICHHIO TOYHOCTH CHHMAEMbIX HArpamm,
HI03BOJISASL YCPETHUTD OOJIBIIOE KOJTMYECTBO LIUKIIOB.

HcnpiTanus TpoOBOMWINCH TpH paboTe IBHTraresiss IO HAarpy304HOH XapaKTEpPHCTHKE.
[lomyueHHble B pe3yabTaTe IMPOBEACHHBIX HSKCHEPUMEHTOB HHIMKATOPHBIC JIHArpaMMbl
IIPEJICTaBJICHbI HA PUCYHKeE 1.

AHanM3upysl MHAUKATOPHYIO JUarpaMMy JBUTATENs, paboTaloLIero 1mo paboyeMy mpoueccy ¢
KOMOMHHPOBAHHBIM CMeCce00pa30BaHUEM M MPUHYAUTEIBHBIM BOCIUIAMCHEHUEM (CM. PUCYHOK 1,
a), MOXKHO OTMETHUTb, YTO IPOLECC CrOPAHHsI YETKO PA3JeNICH Ha JIBE CTaJNUU: H30XOPHOE CrOpaHue
(yaactok ¢ — zl), xapakTepHoe AJsl JBHraTeliel ¢ BHEIIHUM cMeceoOpa3oBaHHEM, CMELIaHHOE
cropanue (y4yacTtok z1 — z2), xapakTepHoe JUIsl COBPEMEHHBIX Aau3enei [4, 5].

AHanM3upysl MHAUKATOPHYIO JHarpaMMy JBUTATENs, paboTaIoMEro mo paboyeMy nporeccy ¢
KOMOMHHPOBAHHBIM CMECeOoOpa30BaHUEM M BOCIUIAMEHEHHEM OT CKaThsi (CM. PUCYHOK 1, B),
MOYXHO OTMETHThH CJIeIyIOIIee:

— JaHHAs WHIUKATOpHAs JuMarpaMma HMMeeT HauOOJBLIYI0 U3 pacCMaTpPUBAaEMbIX ILIOMIAIb, a
3HAYUT, Iporecc o0naaaeT HauboIbIIeH HHANKATOPHOU paboToii;
— TOBBIIICHUE MAKCUMAIILHOTO JIABJICHHE CTOPAHUS Ha JAHHOM PEeXHUME paboThl HE KPUTHYECKOE.

[TokazaTenu pabouMX IIUKIIOB ABUTATENICH Tabnuna 1
JlBurarens c JlBuraress ¢
= KOMOMHHMPOBAHHBIM | KOMOMHMPOBaHHBIM
[Tokazarens § cMeceo0pa3oBaHUEeM | CMeceoOpa3oBaHHEM
= Y TIPUHYIUTEIBHBIM | W BOCIUIAMEHECHUEM
BOCIJIAMEHEHUEM OT CXKATHS

OddexTuBHas MomHOCTh, Ne, KBT 8,95 10,19 9,75
CpenHee HHIUMKATOPHOE naBjicHue, pi, MIla | 0,602 0,628 0,872
Cpennee 2ddexTuBHOE AaBieHue, pe, Mlla 0,459 0,523 0,500
MakcumanbHOE JaBlIEHWE CropaHusi, pz,
MIIa 5,930 3,800 6,095
D} dexTuBHBIN yneapbHBIA PAacXo] TOIUIHBA, 0,273 0,327 0,306
ge, kr / (kBT - u)

B Tabnuue 1 npencraBieHbl OCHOBHBIE IOKA3aTeIN [IUKIOB TPEX THUIIOB JABUraTeseH.

B cBA3M ¢ TOBBILIEHHEM YAEIbHOM MOILIHOCTH JBUTaresneil ¢ KOMOMHMPOBAHHBIM
cMeceo0pa3oBaHUEM, CHI)KEHHEM TOKCHMYHOCTH OTpabOTaBIIMX ra3oB (CHUXKeHue BbIOpocoB NO u
NOx nHa 10 % mno cpaBHEHMIO C JU3EIbHBIM JBUIATEIEM) MOXKHO TOBOPUTH O IOBBIIIEHUU
KOHKYPEHTOCIIOCOOHOCTH JBUTaTeNel, paboTaronx ¢ KOMOMHUPOBAHHBIM CMECE00Pa30BAHUEM.

bubimorpaguyeckuii CIUCoK:

HopoxoB A. @., Kaprun C. A. AHanu3 BO3MOXXHOCTEW MOBBIIMIEHUS TEXHUYECKOIO YPOBHS
nopiuHeBslx JIBC // HTK «IIpoGiembl TMHAMHUKH M TPOYHOCTH UCHOIHUTENBHBIX MEXaHU3MOB
U MamuH. Marepuainsl HaygHoU KoHpepeHnmu. — Actpaxanb: AI'TY. — 2002. — c. 309 — 312.

2. Kaprun C. A. Anamutudeckoe m pacuérHoe oOocHOBaHme pabouero mporecca [IBC c
KOMOMHHMpPOBaHHBIM CMeceo0pa3oBaHMEM U TNPUHYAUTEIbHBIM BocIlaMeHeHueM // «XV
IOOuneitnass WHTepHeT-KOH(GEpPEHIIUS MOJIOABIX YUYEHBIX, AaCHUPAaHTOB U CTYAEHTOB IO
COBPEMEHHBIM Ipo0JieMaM MalIMHOBeAeHus». COOpHUK Te3UCcOoB, THCTUTYT MallMHOBEICHUS
PAH, 2003 r.

3. Kaprun C. A., HUcaeB A. Il. AHanu3 MHAMKATOPHBIX JAUArpamMM JUIsl Pa3IUYHBIX CHOCOOOB
opranuzaiun pabouero mnpouecca // «XVII HuTepHeT-KOH(pEPEHIUs MOJIOABIX YYEHBIX,
aCMpaHTOB M CTYAGHTOB IO  COBPEMEHHBIM  MpoOjemMaM  MAalIdHOBEIEHUS».
http://imash.ru/conf/mega/2005/beg/doks/004/pps, Uuctutytr mamunosenenust PAH, 2005 r.

4. JopoxoB A. ®., Kaprun C. A., HcaeB A. Il. PacueTHblii u 3KCIepUMEHTAIBHBIN aHAIIN3
rokasarenei pabouero npoiiecca Npu pazIuyHbIX CIIOcO0aX OpraHu3aluu padoyero npoiecca
/" Mexnynapognas HTK «IIpobnembl kauecTBa M O3KCIUTyaTallud aBTOTPAHCIIOPTHBIX
cpeacTB». MaTepualsl HayqHO-TexHHUecKoi koHpepenuuu. — [lensza: AJIU [II'YAC. — 2006. —
c. 309 —312.

5. JopoxoB A. @., Kaprun C. A., Ucae A. Il. PacuerHplii U 3KCHepUMEHTAILHBIN aHAIN3




Nell, 2005r. 115

nokasareseil pabodero mpoiecca il pa3IHuHBIX CIOCOOOB OpraHM3aluu pabouero mporecca
B /IBC // Bectauk AI'TY.— Actpaxans:M3gatensctBo AI'TY, 2006. — Ne 2 (31). — c. 196 —
201.

F xrion’
il
52 ]
d“.:
1 LQ.-
] 17
37
1) \
?I'I:Q =
{E"
a2 -
1
757 Ve "'-..._____ o
] . M 0 L LR El
] 100 200 =00 400 500 00 T 00 anm

3 —EEHT AT, P OTARIUET O IO pabOre N ITPOIRCCY © mmmxmcmmmanxm‘gt ar'
TTD HECVITECTE Tk BEINT EOC TSNS FEECFE T
En

-

-
-
E
Fl
E

511!

A

b — gEHTATEIA, pab:n’ramnm D TRTHIFOHHD MY JECEIE HO WY Pab Ome Ny PO LR oy

20 o BMT

av

52 ‘\h
4 \
37

a2

i | N N
N SEAA

— -

1]

o 1 200 Ll 40 500 <L Ly 200 aco

v,
E ~ EEMTATeN, pabOTarLEro o pabosenty IpoLECey © BOND HEEDO BEARHET creceolp a30EAHEEN H EOCTOIANSHEHEEN OT
PHCVHOK 1 - SKCHEI}HMEHTMEHHE HHIHEATODHEIE DHATTAMMEL




