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Jlaecmuvcs oyinka mexniuno2o cmamy enemenmis 2a30nepekayy8ailbHUx azpe2amié Ha OCHO8I aHani3y ix xapax-
MepucmuK. 3 Yiclo Memoio MHOICUHY MOJICTUBUX CMAHIE azpe2ama po30UmMo HA NIOMHONCUHU, OOHA 3 SIKUX
06°€0nye 6Ci cnpasui cmanu, 0pyea — HeCHpasHi, aie npayesoamui, mpems — cmauu 6iomosu. Mamemamuuna mo-
denv I'TIA 0o36o/15€ 3 sukopucmanusam meopii nodionocmi i poamipHocmeti noOyoysamu Oe3po3MIipHi KOMIIEKCU,
sKI pasom 3 xapakmepucmukamu eiemenmie I'TIA 00380s5110mb OYIHUMU HAIEHCHICb MEXHIYHO20 CMAHY, [0eHmu-
Gixosarnozo 3a pesyromamamu Ola2HOCMYBAHH, 00 OOHIEL 3 NEPeNUEeHUX NEOMHONCUH.

Kitro4oRi cltoBa: TeXHIYHUHN CTaH, IarHOCTHKA, HECIIPABHICTh

Jaemcs oyenka mexuuuecko2o cOCMOAHUS INEMEHMOE8 2A30NePeKauus8aoumux azpe2amos no pe3yabmamam
ananuza ux xapakmepucmux. C 2moil yeavlo MHOICECBO BO3MONCHBIX COCMOSIHULL azpe2ama pazoumo Ha noom-
HOJICECBd, 0OHO U3 KOMOPbIX 00bedeHs e 6ce UCIPAasHble COCMOsNUS, Opy20e — HEeUCNPAGHbLE, HO PabOMOCNoco0-
Hble, mpembst — cocmosinus omkaza. Mamemamuueckasn mooenw 1'TIA nozeonsiem ¢ ucnonv3osanuem meopuu Hooo-
ousi u pasmeprnocmeti HOCMpoums Oe3pazmepuvle KOMIIEKCbl, KOMopble coemecmuo ¢ xapakmepucmurxamu ITIA
NO360SLI0M OYEHUMb NPUHAONEHCHOCHIL MEXHUYECKO20 COCMOSIHUS, UOEHMUDUYUPOBAHHO20 NO Pe3VIbmamam Oud-
CHOCMUPOBAHUSL, K OOHOMY U3 NEPEUUCIEHHBIX NOOMHONCECE.

KiroueBble cioBa: TEXHHMUYECKOE COCTOSIHUE, JUATHOCTHKA, HEUCTIPABHOCTD

The estimation of the technical state of elements of aggregates is given for pumping over of gas on the basis of
analysis of their descriptions. To that end the great number of all of the possible states of aggregate is broken on
separate great numbers, one of which contains all of the in good condition states, other — defective, but capable of
working, third are the states of refuse. The mathematical model of GPA allows with the use of theory of similarity
and dimensions to build dimensionless complexes, which jointly with descriptions of GPA allow to estimate belong-

ing of the technical state, identified on results diagnosticating, to one of the transferred great numbers.

Keywords: technical state, diagnostics, breakage

lazonepekauyBanbHU arperar sk 00 €T Jia-
THOCTYBAaHHS € TEXHIYHOIO CHCTEMOIO 3 TPUBAIUMH
nepiogamu Oe3nepepBHOro (YHKIIOHYBaHHS. Y
X0l eKCILIyaTallil BiI0yBa€ThCsA MOCTYIIOBE IIOTi-
pIIECHHST HOro TEXHIYHOrO CTaHy, XO4a 3arajioMm
arperar 3allMINAcThCs Tpane3gatHuM.. [losBa He-
cripaBHocTel B enemenTax ['TIA, siki 3 4acoM mpu-
3BOJIATH 110 BiAMOBH 06JIaZIHaHH$I TIPOSIBIISIETHCS. y
MOTIpIIEHH]  TEXHIKO-€KOHOMIYHUX TOKa3HHKIB
poOOTH: 3HWKEHHI TOTYXHOCTI — N, Ta Koedimie-
HTa KOPHUCHOI il — 1), IEPEBUIIICHHI BUTPATH Ta-
muBa — G;, a TakoXK 3MiHI AudepeHLiinux, pobo-
YMX [APAMETPIB TEPMOra30AMHAMIYHUX TIPOLECIB.
Tak, y MDKPEMOHTHI IE€piOJHM TIOTY)KHICTH arpera-
Tta 3HWKyeThess Ha 10-30% BHACHiIOK pI3HHX
KOHCTPYKTHBHHX Ta €KCIUTyaTaIl[ifHUX MPHYUH. K
CBIYATh pe3ynbTatd  Jocnimkens [1-4], 36inb-
LIEHHs 3a30pPIB MK JIONATSAMU TypOiHM 3HHKYE
IOTYXKHICTb arperaty Ha 8%, I0sBa TBEPAMX Bil-
KIIJliB y OCbOBOMY KOMIpecopi — Ha 5%, TepeTo-
KA B YIIUIbHIOBa4axX Ta 3a0pyIHEHHS BXIIHOTO
TpakTy — Ha 1,5%.

Cnig  poO3pi3HATH Taki MIJIMHOXWHHU CTaHIB
arperary:

K| — migMHOXHHA CIpaBHUX CTaHIB, KOJIU ar-
peratr 3a/JI0OBOJIbHSIE YCIM BHUMOTaM HOPMAaTHBHO-
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TEXHIYHOI JJOKYMEHTAIlil — HopMaJIbHa pale3aaT-
HICTB;
K, — miaMHOXHMHA HecTTpaBHUX a00 aBapiitHUX
CTaHIB — arperar HeclpaBHUIA, aJie Mpale3/1aTHHIA;
K; — migMHOXHMHA CTaHIB BIIMOBH — IIOBHA
BTpaTa Mmpare31aTHOCTI;
K =K1 UK2 UK3, Kl CK,Kz CK,K3 cK
Bu3HaueHHsT MHOXHHH JOMYCTHMHX CTaHIB
arperarta, ix )j[iaFHOCTI/ILIHI/IX 03HAaK MOXJIUBE TLIb-
KM 3a HasBHOCTI iH(OpMallii IPO BILIMB PO3BUTKY
HECMPABHOCTEH Ha 3MIHY TGXHOJ’IOFI‘IHI/IX MPOIIECIB
y By3/lax arperata. [lix yac po3B’s3aHHS 3a7a4
TEXHIYHOL )j[laFHOCTI/IKI/I 3M1Hy CTaHy NPEACTaBIs-
I0Th Y BUIJISIII y3arajdbHeHOT QyHKIiT [2, 3]:

R= f(xlrxzr':xn) s
ne X, Xp, ... X, — HaOip mapaMeTpiB cTaHy, IO
XapaKTepU3yIOTh SKICTh POOOYMX IPOIIECIB, IO
MPOTIKaIOTh B €IEeMEHTaX arperaty y MOMEHT Jia-
THOCTYBaHHSL.

Ilpu pO3BUTKY HECIIPABHOCTI CIIOCTEPIra€ThCs
TICBHA 3aKOHOMIPHICTh 3MiHH [TapaMeTPiB, 1O Aa€
MiJICTAaBM CTBEP/PKYBATH IPO 3aKOHOMIPHICTH Y
3MiHI CTaHy arperaTy. Po3B’si3aHHs 3a/ia4 TEXHiY-
HOI JIarHOCTHKH CKJIAIHMX TEXHIYHMX 00’ €KTIB,
TaKWX SIK Tra3olepeKavdyBallbHUI arperar, MOXKe
OyTH OTPMMAaHE TUIBKH IIISIXOM aHai3y MHOXKH-

® |ISSN 1993—9973. Po3Biaka Ta po3pobka HadpToBMX i rasoBux poposuy. 2011. Ne 1(38)



HdocnigxeHHsT Ta MeToOoV aHAaNiBy

HU CTaHIB, B AKUX Ii 00 €EKTH MOXYTh IepeOyBaTH
B X0fi ekcruryaranii. CKIIaJHICTh Ta BUCOKa Bap-
Ticth I'TIA € BaroMorw MepeIKoAO IS MPOBe-
JICHHSI HATYPHOTO EKCTIIEPUMEHTY. Y 3B’SI3KY 3 I[UM
BHUHUKAE MOTpeda y po3poOIIeHH] CrieliaibHuX Me-
TOMIB I TEOPETUYHOIrO aHali3y MOKJIMBUX CTa-
HIB Ha 0a3i MATEMaTHYHOI'0 MOJEIIOBAHHS, TOOTO
AQHAJIITHYHOTO OIMUCY OCHOBHHX BJIACTHBOCTEH ar-
peraty sk 00’€KTa JiarHOCTyBaHHSL.

3a BimOMOi Tpale3gaTHOCTI arperata MOXKHA
BHU3HAYHTH ii KUIBKICHY XapaKTepPUCTHKY Y BUTIIS-
Il EHEpreTMYHOl OI[IHKM TMpane3qaTHOCTI, TOOTO
eexTuBHOI MOTYKHOCTI — N, Ky CIPOMOXKHHMA
possunytu I'TIA y sammmkosuit pecype. Taka oui-
HKa Tpale3laTHOCTI OXOIUTIOE BHXIJIHI HaBeleHI
XapaKTepUCTUKU. BepXHBOIO TpaHUIICI0 € 30HA
NOBHOI BTpaTH mpane3gatHocTi (N rpas,), KOIH
arperar repecrae BUKOHyBaTH cBoi (yHkmii. ['pa-
HHUIISI HOPMaJBHOI (YaCTKOBO1) BTpaTH Ipare3aaT-
HOCT1 BUBHAYAEThCA JIOMYCTUMHUMU 3MiHAMU eeK-
THBHOI IIOTY)XHOCTI 3a 3aJlMIIKOBUN pecypc arpe-
rarty, i, BAXOJS'9M 3 JIOCBiy €KCILTyaTalii Ta Tex-
HIKO-EKOHOMIYHHMX TIOKAa3HUKIB, MPUHAMAETHCS B
Mexax 15% [4].

MaremaTnyHa MOJENb ISl CXEMH rasoriepe-
KadyBaJIBHOTO arperary, MI0 BKJIIOYAE OCHOBHI
elleMeHTH arperary: ocboBHil komrpecop (OK),
kamepy 3ropsuans (K3), perenepatop (P), TypOiny
Brcokoro THucky (TBT) i TypOiHy HU3BKOTO THUCKY
(THT), a Takox BimmenTpoBuil HarHitay (BH),
0a3yeTbcsl OCHOBAaHA Ha MPUHIMIIL CTPYKTYpPHOI
MoOYZIOBU Ta MOXe OYTH MPECTaBICHA CHCTEMOIO
PIBHSHB, 1110 OMTUCYIOTh:

— XapaKTEpUCTUKHU €JICMEHTIB;

— 3B’SI30K MIK €JIeMEHTaMHU;

— peryiroIodi IPUCTPOI.

Jlo cucteMu po3paxyHKY XapaKTEPUCTHK
BKITIOUEHO:

— pO3paxyHOK XapaKTEpUCTUK OCHOBOT'O KOM-
npecopa;

— BH3HAYCHHS MapaMeTpiB NMOTOKY IMOBITPS Ta
MPONYKTIB 3rOpSHHS Ha KOXXHOMY €Talli TPakKTy
I'TIA;

— BW3HAYCHHS TIAPABIIYHUX Ta TEIJIOBUX
BTpaT y K3 Ta pereneparopi;

— BH3HAYeHHS eEKTHBHOI MOTYXHOCTI, KoOe-
¢imienty kopuchoi aii (KK), mutomoi BUTpaTH
MaJnBa;

— PO3PaxyHOK XapaKTEPUCTUK HarHiTaya.

UucneHHICT BUXITHUX HE3aJSKHUX 3MIHHUX
YCKIIAJHIOE TMO0YJOBY MaTeMaTHYHHX MOoJIelNei
arperaty Ta HOro enemeHTiB. Bynp-sKy cucremy
PIBHAHD, IO BUPAXa€ 3aIMC 3aKOHIB TEPMOraso-
JIMHAMIKHM Ta KEPYIOUMX BIUIMBIB, MOXKHA CPOpMY-
JIOBATH SIK CIIBBIIHOIICHHS MK 0e3p0o3MipHUMHU
BEIIMYMHAMH; IHIIUMH CIIOBaMH, 3TPYIyBaBIIH
He3aJIeKHI 3MiHHI 32 MEBHUMH 3aKOHAMH B 0e3-
PO3MIpHI KOMITJICKCH, MOYKHA OTPHMATH aJICKBATHY
MaTeMaTHYHY MOJIENb arperary.

VY xomi aHaIi3y MPOIECiB METOIOM TeOpii po3-
MIPHOCTI CKJIAZIA€ThCSI TAONUIISE OCHOBHUX (i3mu-
HUX BEITMYMH Ta PO3MIPHUX KaTEropid y BEKTOPHIiH
CHCTEMI JUIs MPOLIECIB CTUCKAHHS Ta PO3IIMPEHHS
pobouoro Tijia y jgornareBux MmaimivHax. Jlo ¢izuu-
HUX BEJMYWH, 10 € BU3HAYAIBHUMH Y JaHIi 1Oo-
CTaHOBIII 3a/adyi, CIIiJ BITHECTHM MacOBY BUTpPATYy

razy uepe3 mammHy G, THCK raibMyBaHHS P Ta
abconroTHy Temrepatypy T, KyTOBY IIBHIKICTh
poropa abo CHUIIOBOrO Baily, KOeillieHT B’S3KOCTI
poGouoro Tina — , aiamerp pobodoro komneca — D,
a TaKOX Ta30BY IMOCTIHY R Ta moka3HHK aniabati
K. Kpim Toro, BUXOASYH 3 PUIYIIECHHS, 10 BHYT-
pilIHIA TErI00OMiH HECYTTEBO BILUIMBAE HA PO0OO-
umii mporec, 10 Gpi3HYHUX NapaMeTpiB He BKIOYe-
Hi TMTOMa TerIOEMHICTh Cy Ta KoedillieHT Termo-
MPOBIHOCTI CepeOBUINA o Jnst HarHiTaya 10 Be-
JUYWH, 10 CYTTEBO BIUIMBAIOTH Ha HOro pobory,
BKITIOUEHHH KOe(Iilli€EHT CTUCIUBOCTI Z.
3aJIeKHICTh CTYIEHS MIABUINCHHS THCKY BiJ
IHIINX BEIMYMH MOXXHA MOJATH PSJIOM OJHOPIJ-
HUX 32 PO3MIPHICTIO WICHIB BUIY
e,n,rzC-Ga-Tb-PC-ndx 0
«D¢. K/ .R& .M. Zz"
ne C —koediieHT TPONOPLIIHHOCTI.
3acTocyBaBII OCHOBHY TEOpPEMY TeOpii po3-
MIpHOCTEH, OTPUMAEMO
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[Ipu poOoOTI NomaTeBOi MAIMHU 3 BUKOPHC-
TaHHSIM IJIEHTHYHOTO poOouoro Tina piBHIHHSA (2)
HaOyne BHIIISY:
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— MPUBEACHIN OChOBIH IIBUIKOCTI;

—yncny PeliHonbaca;

— MPUBEACHIN KOJIOBIH IIBHIKOCTI.
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3acTocyBaBIIN METOJ] TIEPETBOPEHHSI KPUTEPi-
iB, oTprMaemMo 6e3pO3MipHiI KOMILIIEKCH

3
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Brpatu Ha TepTs, 10 3anexaTh BiA yucna R,
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MaJii B TOPIBHSAHHI 3 BTpaTaMH BiJl yTBOPEHHS BU-
XOpiB, BIIPUBIB TOTOKY, BTOPUHHHX Teuid. J{is
KOXHOI KOHKPETHOI NMPOTOYHOI YAaCTUHH 3aBXKIU
3HANJCTBCS TAaKe 3HAYCHHS R ,epan., BHILE KOO
Tediss B cTymleHi Oyne aBTomojensHOW [5]. Jns
JonaTeBol MAIIMHKA B 00JIACTI aBTOMOJICIBHOCTI 32

3
. NRTZ u
yuciaoMm PeliHomnb/ica mapamerp P

HECYTTEBUM.
Takum 4uHOM, cepesl BU3HAYAIbHUX KPHUTEpi-
iB 3aNMINAIOTHCS JIUIIIE KpUTEPil

—
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Jauti, [u1s 3py4HOCTI BUKOPUCTAHHSI AOLIBHO
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B pesynbraTi A onaTeBHX MAIIMH, IO MPALO-
I0Th Ha OJJHOMY M TOMY ) poOOYOMY TiJli, B 30HI
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AHaIOTIYHI MEepeTBOPEHHS MapaMeTpiB MOX-
HAa BUKOHATH, BUKOPUCTOBYIOUYH BEITMYWHY T — BiJl-
HOIICHHS KIHIIEBOI TeMIepaTypy IMpoIecy 10 Io-
YaTKOBOI — SIK BH3HAUYAIbHY. AJle NP IIbOMY He-
00X1IHO BiIMITUTH HACTYITHE.

XapaKTepUCTUKKA Oylb-sKOi JonaTeBoi Ma-
IIMHU 32 YMOBH T€OMETPHYHOI, Ta30lMHAMIYHOT Ta
TEIJIOBOT TMOAIOHOCTI MOXYTh OYTH BHpaKeHi

90 )
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Oy/Ib-SIKUMH JTBOMa HaBEICHHUMH NapamerpaMu. Y
3aBJIaHHI, MI0 PO3TIIAJAETHCS, 38 TaKi MapaMerpH
B3SITO € Ta 1. B cBOI0 4epry, KOXXKHUH 3 BUXITHHX
TIapaMETPIB JIONATEBOI MAIIMHY € YHKIIEI BOX
HE3ICKHUX apTyMEHTIB, B SKOCTI SKUX JIOIUILHO
BUKOPUCTOBYBAaTH KOMIUIEKCHHI MapaMerp, a Ta-
KOK 4YacToTy obOepraHHsi abo BHUTpaTy IOBITpA,
MPHUBENICHI 3a IMapaMeTpaMHi Ha BXOJi J0 IMOYaTKO-
BUX yMOB. OCKUIbKM HE3QJICKHUX TapaMeTpiB
TNBKH JIBa, TO 3aMIUCYBATH OUIBINY KiTBKICTH PiB-
HSHB JIUISl 33/IaHHS  XapaKTEPUCTUKH JIOMAaTeBOl
MalMHU (32 YMOBHU CIIPAaBEIITUBOCTI TOIIOHOCTI)
HEMa€e CEHCY: 3ailiBi PIBHSIHHS HE HECYTh HEOOXil-
HOI iH(opmarii Ta 00TKYIOTE MOOYI0BY MaTeMa-
TUYHOI MOJIENTi arperara.

TakuM YHUHOM, IJI4 ra3onepeKavyBaabHOro
arperata Oy/b-sKOi CXeMH B 30HI CKCILTyaTallii, B
AKIA CHPaBEUIMBI MPUHLMIM TEOPii MOAIGHOCTI,
YHCIIO PIBHAHB, IO BU3HAYAIOTH XAPAKTEPUCTHKH
ENIEMEHTIB arperara, JOpiBHIOE MTOJIBOEHOMY YHCITY
EIIEMEHTIB, 10 PO3TIISIAI0ThCS.

XapaKTepUCTUKNA HATHITa4a, OCHOBOTO KOMII-
pecopa Ta TypOiHM B 3a3HauEHIM cUCTeMIi Mmapame-
TpIB € 3 JOCTaTHBOI TOYHICTIO HAOMIKEHHS JIi-
HIMHUMH Yy BChOMY [iama3oHi peXHMiB podOTH
I'TIA. JIiHIHHICTh XapaKTEPUCTHK A€ 3MOTY 3 BU-
COKOIO TOYHICTIO arpOKCUMYBATH X PIiBHSAHHSMH
MEPIIOTo CTYIEHS y BUTIISIL

.
an,, —a,& +a,  bG, —b,n, —b;
b,G,, ~b
MOXIUBICTh aNpPOKCHMAIl XapaKTEepUCTHK
JIONATEeBOI MAIIMHM JTIHIMHUMH 3aJ€KHOCTIMHU T10-

JITIIYE 1X BUKOPUCTAHHS JUISA BUPIIICHHS 3aBIaHb
TEXHIYHOI J1arHOCTUKH.

A=
a,& +as
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