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HayuyHo-uHXUHUpPUHroBas rpynna «KomnpeccopHasi, BakyymHasi, XxonogusribHas TeXHUKa u
CUCTEeMbl TpaHcnopTa n nepepaboTku rasar
cosgaHa cneunanuctamm kadenpbl «KomnpeccopHad, BakyyMHasi U XonogunbHast TEXHUKa»
(«KBuXT»; rogbl pabotbl kadeapbl 1930-2019 IT.) n Hay4YHOM LWIKOMbl KOMNPECCOPOCTPOEHNS
CaHkT-[leTepbyprckoro nonutexHnyeckoro yHnsepcuteta lNetpa Benukoro.

NcTopus Hay4HO-
TEXHNYECKOW LLUKOIbI
rpynnbl HAYNMHaeTCH

c 1930 roga (co3pgaHue
kadpeapbl «KBnXT»).

Hallm KOHTaKThbI

HayuHo-MH*HHMPHHIOBas rpynna «KoMnpeccopHas, BakyyMHas, XONOAWNbHaA TEXHMKA W CMCTEMBI TPAHCNOPTa W NnepepaboTkM rasas
Anpec ans koppecnoHgeHuvm: 194064, r. Cankr-TMetepbypr, Tuxopeukwid np., 4. 20, nom. 41

Tenedon: +7 (812) 715-41-64

n +? (981) 123-90-80

Email: info@kviht.ru MacwTab BHegpeHus

pesynbraTtoB paboThbl

£ @xsfedra kot kadbeapbl « KBuXT»:
ﬂYuuTuhe Ons npumepa okono 10%*
LEHTPOOEXHbIX
KOMMPECCOPOB  NPUPOAHOIO
B HacToAwwmnn MOMeHT rpynna pacLuvpuna coTpyaHUYeCcTBO C BeayLLMMU rasa, paboTalowmnx  Ha
BY3amu CaHkT-lleTtepbypra mowgHocTsx MAO «lasnpom»
cosfaHbl rno

i
&P ra3ognHaMN4eCKUM

I KiTMO & R e
%nﬁa\ég‘ «KBuXT».

I'IO.H V!TEX Carir-TeTepGyprcui *AaHHble Ha 2014-1 rog. 2
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ereptyprckns FOPHbIA YHUBEpCUTET
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HanpaBneHusa paboTbl rpynnbi: r :

e [lpoekTnpoBaHMe AnMHaMUYecKoro (Komnpeccopsbl, TypbogetaHaepbl N nx _?
3NEeMeHTbI), TeNNo0BMEHHOro 1 XonoaunbHOro 06opyaoBaHus; | i S ———

« MogepHusaums AMHaMnyeckoro 06opyaoBaHNS; } 2, ‘§

e [lHeBMOayanTbl U IKCNEPTU3bI NPOEKTOB U 060pyaOBaHUS; ?

e PacueT 1 npoekTMpoBaHue xonoaunnbHoro o6opyaoBaHus;

* [InHamn4yeckoe mopenupoBaHue, «uudpoBblie OBOVHUKMY, MPOrpamMmMHOEe J
obecneyeHne, NHXEHEePHOE KOMMbIOTEPHOE MOOENTMPOBAHUE;

» PaspaboTka HageXHOCTHO-OpMEHTUPOBaHHbIX Nnporpamm TOuP (RCM);

* Kypcbl noBbiweHnss kBanudukauum B 0obnactM  KOMMAPECCOPHOM U
XONoAUNbHOM TEXHUKN;

* VYvyacTme B paspabotke HoBoro 06opyooBaHMS  COBMECTHO C

NPOMbILUNEHHbIMW NPEeanpUATUSAMU B paMKkax dedeparbHbIX nporpamm

MMMNOPTO3aMeLLEHMS.
* ExerogHas MexgyHapoaHas NPOMbILLSIEHHAs KOHbepeHuus
«KomnpeccopHble TexHonormm» www.symp.kviht.ru
* Ortpacnesou XXypHan «KomnpeccopHble TEXHOSTOTUN»

WWW.compressortech.ru
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HayuHas rpynna nmeet cnegyrowme MeToamku cooCTBeHHOMN
pa3paboTKu:

* Pacueta Tennounsanyecknx n TpaHCNOPTHLIX CBOUCTB CMeCcen pearsibHbIX ra3os;

* [lpoekTnpoBaHMsa KomnpeccopoB (UeHTpobexHble, oceBble, MOPLUHEBLIE,
BUHTOBbLIE, POTALMOHHO-NAaCTUHYaTbLIE U AP. TUMbl KOMMPECCOPOB);

* [unapasnnyecknx pac4eToB 06BA3KN YCTAHOBOK M ra30TPaHCMOPTHLIX CUCTEM;

* YucneHHoro mogenupoBaHMa paboymx NpoLecCoB (YNCMNEHHBIA 3KCNEPUMEHT)
KOMMPEeCCOPHOro 0bopyaoBaHNA 1 ra3oTpaHCNOPTHbLIX CUCTEM,;

* Pacueta 1 nogbopa xonogunbHbIX N KPUOreHHbIX YCTaHOBOK,;

* Pacyeta TennoobmMeHHbIX annapaTtos;

* PacueTta cMeLLeHUst NOTOKOB Pa3HOKOMMOHEHTHbIX Cpe[;

e [lporpamMMHble  KOMMJIEKCbl ~ COOCTBEHHOW  paspaboTku nossonstowme
mMoaenupoBaTtb paboTy M NPOEKTMpPOBaTb HE TOMbKO OTAenbHoe obopynoBaHue,
HO U LiEeNnble TEXHONOIrM4YyecKkme npoLecchl NPOMbILLNEHHbIX OOBHEKTOB.
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IIpoexkTHpOBaHNE THHAMHYECKOT0 (KOMIIPECCOPbI, TYpOOAeTAHAEPHI U UX
3JIEMEHTbI), TENJI000MEHHOI0 U X0JI0ANJIbHOI0 000PYy10BaAHMS.

MojaepHu3anusi ITMHAMHYECKOT0 000PY10BaHUSA.
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Hay4yHo-UHKMHUPUHIOBAS TPyNIa
«KommnpeccopHasi, BAKYyMHas1, X0JI0ANJIbHASA
TEeXHUKA U CUCTeMbl TPAHCIIOPTA U NepepadoTKU raza»

UcTopua Hay4YHO-TEXHUYECKOM LKONbl KOMMNPECCOPOCTPOEHUS Hallen Hay4YHo-
WHXWHUPUHIOBOM rpynnbl 6epet cBoe Ha4vasno B 1930 roay!

21 aprycta 1930 roga B JIeHWHrpagCKOM MNONUTEXHUYECKOM WHCTUTYTe uM. M.U. KanuHuHa 6Gbina
co3faHa Kadpepa KOMMPECCOPHbIX MalIWH U CTaHUuK, no3xe kadenpa «KomnpeccopHas, BakyyMHas U
xonogunbHasa TexHuka» (KBuXT). lNepBas B Mupe cneumnanmsnposaHHasa kadenpa no Komnpeccopam u

KOMMPECCOPHON TEXHUKE.

[MepBbiM 3aBenyWMM KadeOpon cTan BblAAWUNCA Y4YeHbIN-aHepromalimHocTponTerns KOHCTaHTUH

MBaHoBn4 CTpaxoBuu.

KoHcTaHTnH VIBaHOBWY

CTtpaxoBuy

cosgarternb " nepsbIn
3aBeqyoLnn Kadpeapon
KOMMPECCOPHbIX MallnH W
cTaHumn  JleHnHrpagckoro
NONMMTEXHNYECKOTO
WHCTUTYTa ).
Bnocnegcteun nepelsen B
JleHuHrpagcknn
TEXHOSTOrMYECKNA UHCTUTYT
XONo4UIbHON
NPOMBbILLIIEHHOCTHN (H.B.
Yuusepcutetr UTMO), roe
JO KOHUA XW3HKM Obin
BegywumMm  npodpeccopom
Kadpepsbl rnybokoro
oxnaxaeHus.

KoHcTaHTuH NaBnosuy

CenesHeB

OCHOBaTeSlb Hay4YHOW LLUKONbI
KomnpeccopocTtpoeHus J1NMnN-
cnerny;

¢ 1960 no 1989 —
3aBefyowmm kadenpon
KOMMPEeCCopOCTPOEHUS;

¢ 1973 no 1983 - pekTop
JleHnHrpaackoro
NOSIMTEXHUYECKOIO UHCTUTYTA
).

Mpeacepatens HTC
MwuHucTepcTBa He(pTAHOU U
XUMUYECKOMn
npombiwneHHoctn CCCP,
npegcenartens CeKUUn
KOMMPEeCCOPHOro
MaLLMHOCTPOEHMUS. 6
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Pa6otbl kacheapbl «kKomnpeccopHas, BakyyMmHasa 1 xonogusnibHasa texHuka» (KBuXT)

3a MHOrogeCcATUNETHIOK MPOEKTHYIO U 3KCNePUMEHTanbHYo aesaTtenbHocTb Kadeapb! (1930-2019 roabl)
co3fgaHa 6a3a gaHHbIX:

- 6bonee 300 HaTypHbIX UCMNbITAHWU CTYNeHeN LEHTPOBEXHbBIX KOMNPECCOPOB;

- bonee 150 ncnbiTaHMN SNEMEHTOB NPOTOYHOW YaCT! KOMMNPECCOPOB;

- boree NonycoTHM pesynbTaToB HaTYpPHbIX UCCNegoBaHNN HECTALUMOHAPHbIX NPOLIECCOB B LIEHTPOOEXHbIX
KomMnpeccopax

CymmapHaa MOLWHOCTb UcnbiTaTenbHbIX cTeHAOB Kadeapbl KBuXT coctaBnsina okono 4 MBT.

Crenpg angd ncnbiTaHUA mMoaenewn CreHp AnA NCNbITaHUSA mMoaeneu
LIEHTPOBEXHbIX KOMMPECCOPOB LIEHTPOOEXHbBIX KOMMPECCOPOB Npwu AaBrieHuUu
(MowHocTb Ao 800 kBT, perynupyemoe po 100 aTm.

4ncrno o6opoToB A0 18000 06/MUH) (MoLuHocTb Ao 800 kBT) 7
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PaboTbl kKacheapbl «KKomnpeccopHas, BakyyMmHasa v xonoaunbHaa TexHuka» (KBuXT)

MacwTtab BHeapeHUs
pe3ynLTaToB paboTbl Kadeapbl
«KBuXT»:

Ona npumepa okono 10%* Bcex
LEHTPOBEXKHbIX KOMIMpPeccopoB
NpupoaHoOro rasa, paboTtarowmnx Ha
MowHocTax  [MAO  «lasnpom»
co3gaHbl N0  rasognHaMU4eCKUM

npoekTam kadgoeapbl «KBnXT».
*naHHble Ha 2014-1 rofa.

L “ 4

[Mpumep: [aTucTyneHyaTbIn
HarHetatenb 108-51-1 ¢ KOHeYHbIM
naenenvem 12,3 Mlla. TllepBbin
KOMMNpeCcCcop HOBOro NOKOMNEeHNs ans
rasoBom NPOMBILLSIEHHOCTMW.
[[a3ognHamMunyeckumn NPOEKT
kadbenpbl «KBuXT».
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Pa6ota kachegpbl «KKomnpeccopHasi, BakyymHasa un xonoaunbHasa TexHuka» (KBuXT) B
o6nactu 06 bLEMHbLIX KOMMNPEeccopoB

CteHa uvccnegoBaHWs  MOPLUHEBOro
komnpeccopa. Kacdbegpa KBuXT.

®peHkenb Mapk NcaakoBuny
BbII'IyCKHI/IK 7] npenogasartersib
kadeapsbl KBuXT, YYEHbIN,

OCHOBOMOSOXHNK Hay4YHOW LUKOSbI Knura «[MopliHeBbie

Nno MOPLUIHEBLIM KOMMpeccopaMm B komnpeccopbl» M.U. ®peHkena —
CCCP. Bnocneacteum nepewlen B OAHO N3 OCHOBHbIX U3aaHUK AN
JIeHnHrpagcknn  TEXHONOTMYECKUM cneunanucToB B obnactu
NHCTUTYT XonoaunbHom NMOPLLUHEBbLIX KOMNPECCOPOB.
NPOMbILLNIEHHOCTHN (H.B.

YHusepcuter WTMO), roe go
KOHUA XM3HM Obin  BegyLmMm
npodeccopom.

PaspaboTtkn kadeapbl KBuXT B
obnactn pasnuyHbIX TUMOB KramnaHoB
MOPLUHEBbLIX KOMMPECCOPOB.
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Pa6ota kadeapbl «kKomnpeccopHas, BakyymHas u xonoaunbHasa TexHuka» (KBuXT) B
o6nactu 06 bLEMHbLIX KOMMNPEeccopoB

CospgaHHas Ha kadegpe KBuXT nporpamma pacdeta NopLIHEBbLIX KOMMPECCOPOB.
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The angle of rotation of the crankshaft
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PaboTbl kKacheapbl «KKomnpeccopHas, BakyyMmHasa v xonogaunbHaa TexHuka» (KBuXT)

3a Bpems paboTbl kadheapbl KBuXT (1930-2019 roabl) Ha HEN 3aLUULLEHO:
- 11* QOKTOPCKMX AnccepTaunu;

- 145* kaHOMpaTCKNX gucceprayun,

Nno HanpaBnNeHU0 KOMMNPECCOPHOW TEXHUKN U MHEBMOCUCTEMAM.

*n3 HUX 4 gokTopckux u 40 KaHOMAaTCKUX AnccepTauum no Komnpeccopam o6 eMHOro Tmna.

3aseaytowmin kagpegpon KBuXT K.I1. CenesHér y4acTBoBan B co3gaHum n bonee 20 neTt BO3rnaBnsan
CEeKLMI0 KOMIMPECCOPOCTPOEHUS Hay4yHO-TexHUYeckoro Coseta MnHXnmMalla, nosgHee
Npeobpas3oBaHHYHO B HAy4HbI COBET MO KOMMPECCOPHOM U HAacocHoun TexHuke npu NTKHT CCCP.

B 2019 rogy B pamkax obLieyHMBepCUTETCKON pecTpykTypusauumn kadgenpa «KBuXT» 6bina 3akpbita
HapaBHe C OCTarlbHbIMUX Cneumanm3npoBaHHbIMU KadpeLpamMn YHUBEPCUTETA.

11
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@KVIHT
Onupaschb Ha onbIT NpeabiAyLWMX NOKONIEHUN, B HacTosiLee BpeMs Hay4yHasa rpynna
«KomnpeccopHas, BakyyMHas, xonogunbHasa TeXHUKA U CUCTEMbI TPaHCNopTa U
nepepaboTKM rasa» akTUBHO pa3BMBaeT Hay4YHO-TEXHUYECKYIO LUKONY
KOMMNPEeCcCOpPOCTPOEHUS YXKe C MPUMEHEHUEM CYyNnepKOMNbIOTEPHbIX TEXHONOIMMN.

[Mpumep cynepkomnbloTeEPaA
B CaHkT-lNeTepbypre

3anyck B 2015 rogy HOBOTO KJIaCTEPHOIO
komruiekca «[lomuTexHuk», Ha MOMEHT CBOETO
3amycka Bxoaui B Ton-3 CHI:

1) Tomt Ne3 CHI: Linpack: 658.11 Tflop/s; 19 936
saep.

V3moB: 712 (2 x Xeon E5-2697v3 2.6 GHz 64 MB
RAM). 3anyck B 2015 .

2) Torr Ne8 CHTI': Linpack: 165 Tflop/s; 17 280
snep.

[eTeporeHHbIN knactep PCK «TopHago» 1336
CPU, 18706 sgep, Criery

V3moB: 288 (Acc: Xeon Phi 5120D 1.053 GHz 8
GB RAM). 3anymien B 2014 1.

12
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BupTtyanbHoe npoToTunupoBaHue

» [asogmHamMmyeckoe NPOEKTUPOBAHUE NPOTOYHbLIX YacTen AMHaMUYeCKoro obopyaoBaHus;
TepmoaguHamMUYeCKun pacyeT NnapameTpos;

*  OnpegeneHuve TeKyLLMX ra3oguHaMUYECKNX XapaKTEPUCTUK;

OnpegeneHne napamMeTpoB COBMECTHOM paboTbl KOMAPECCOPHOM U TYPOUHHOM YacTen;

«  Onpepgenexue razoaMHaMNYeckmnx 0COGEHHOCTEN.

13

Opr>KHaFI HEPaABHOMEPHOCTb 3ar||/1paHV|e KaHaNoB OprIB NOTOKa


http://www.kviht.ru/

WWW.KVIHT.RU

@KVIHT

Hay4yHo-UH:XKMHMPUHITOBasl TPpynmna
«KommnpeccopHasi, BAKYyMHas1, X0J10AM/IbHAasI

TEXHUKA U CUCTEMBI TPAHCIIOPpTa U nepepaﬁoTKn rasa»

BupTtyanbHoe NpoToTMNMpPOBaHue

7 OnpeneneHne
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L A ] | ]_ _____ COBMECTHbIX XapakTepUCTUK
KoMrpeccop TypbuHa
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——II (cTenens noBeimweHus qasaeHus k-pa) —— I (ctemens pacwnpeHus raza B TypOuHe) y, / Vr 3/
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~—— N, ,MBr (BHyTpeHHas MOmHOCTb K-pa) —— N, MBT (BHYTpeHHAs MOIHOCTh TYPOHHBI) 14
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BupTtyanbHoe NpoToTMNMpPOBaHue

[IMHamMmKa 1 NPoOYHOCTb

MexgmncumnnuHapHbIv noaxoa

imafliptcony

Pacnpenenexune cun PacnpeneneHune nonen
JaBneHns TemnepaTypsbl

PacueTt npo4HoCTH
15
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0npe.qeneHMe oceBbIX U paauaribHbIX ycunm7|

Velocity in Stn Frame ANSYS

Contour 1 R16.2
210,00
190.00
170.00
150,00
13000
110.00
90.00
70.00
50,00
30.00

10.00
[ms*1]

350.00 700.00 (mm)

I
175.00 525.00

OnpepeneHne nons HeCTaLUWUOHapPHbIX
CKOPOCTEWN N OaBNEHUN.

OueHka HepaBHOMEPHOCTM pacnpeneneHnss B
OVHaMUKe, NZ COoCTaBnAoLLLas.

OueHka pagunanbHbIX WM OCEBbIX YCUNUKA Ha
pexumax perynuposaHua R=f(®, n).

OueHka coDCTBEHHbIX 4YacTOT U BUOPaLMOHHbIX
XapakTepucTuk paboyero koneca, portopa.

[MonHomMacLTabHas YyMucreHHas mogenb
KOMMPECCOPHOM YacTu
TypboaetaHgepHoro arperarta

MexancumnnmHapHein ydet — Fluid-
Structrure Analize (FSI)
16
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OnpepeneHue oceBbIX U paguanbHbIX YCUITUN
8%-5 0 _Y 15 —Pacuer Oe3
9 marpyoKoB
030 I 315 45 —Pacuer ¢
narpyoxkamMu
0.28 - 6=0
285
0 26 v ') | ! |
0.24 .
255
0.22
0.20
0O 30 60 90 120 150 180 210 240 270 300 330 360 159 Ies
—Brynka — Cpennuit — Iepudepus ==—Cpenree 0, rpal
PacnpegeneHue gaBrieHU No OKPYXXHOCTKU O 3a KonbueBasa guarpamma OeUCTBYHOLWMX
paboymm Konecom rno wupuHe b2. pagnanbHbIX ra3oBblX CUI

OnpeaeneHne paguanbHOro yCUsiMA no ypaBHeHUAM Konmn4yecTBa ABUXKEHUSA B
npoekuuax Ha ocu X, Y B NNOCKOCTU, HOPpManbHOM K ocu BpaweHnsa PK

:—Ip cos(n,x)-df — Ip ¢, -c-cos(n,x)-df — I p-cos(n,x)-df,
f furf

=—J-p cos(n,y)-df - Ip c,-c-cos(n,y)-df — J. p-cos(n,y)-df, 17
fr furf
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OnpeaeneHne oceBbIX U pagnarbHbIX YCUITUA

Unit: MPa

10.2829 Max
10.1636
10.0444
9.92513
9.80588
9.68663
9.56738
9.44813
9.32888
9.20963 Min

NHTepnonsauns cun AeicTBYOLNX Ha OnpeaeneHne cyMMapHOro BekTopa
paboyee koneco OENCTBYIOLLMX paananbHbIX CUn

f.\"

ConocTtaBneHue cun c
onpegensdemMbiMm paCyYeTHbIM
nyTemMm TAroBbim ycusninem
MarHUTHOro nogLwununHukKa

18
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MHoronapaMeTqueCKaﬂ onTmMmusauunsa

[MocTaHoBKa 3agadn MHOrokputepuanbHOM U MHOrornapameTpuyeckon
onTMMU3auum
A

1. YBenun4deHue agpdPeKTUBHOCTH -

2. bopbba c HeraTMBHbLIMM ra3ogMHaMUYECKUMN ABNEHUSMUN g

3. Pacu4et komMneHcauum oceBbiX yCUnnn W
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G50 l'l I UHWIH T 1 IS H‘ | |m ; ‘|. ‘ “\|‘| I "“lllh ; //

' I ST | i il w 'H"‘ el /

1 I H H-' ] '”h‘ I \” I ‘ I | | /

0.88 |l | Al l 1 i /
B U S
S o.87| [RAHHIA G ‘ Mw- \ ¢
= |l |i<.|-l'| P \
2086_ MH .I‘H'HHI ‘ | \/’
2 085 | l Il“ ; S
© . T Axial Inlet_ Mesh Objective

0.84]— 1 l

0.851— i T i I I T S n

0 200 400 600 800 1000 1200 1400 1600 1800 19

Number of design variants


http://www.kviht.ru/

WWW.KVIHT.RU

@KVIHT

Hay4Ho-MH»KMHUPHUHIOBas Tpynna
«KommnpeccopHasi, BAKYyMHas1, X0JI0ANJIbHASA

TEXHUKA U CUCTEMBI TPaAHCIIOPTA U HCpCpﬁﬁOTKH rasa»

MHoronapaMeTqueCKaﬂ onTmMmusauunsa

OUTLET

WALL

INTERFACE

INLET PERIODIC

INTERFACE

MapameTpuyeckas onTMMM3aums MoaernbHOM CTYNeHn C ocepaaunanbHbiM paboynM KONeCoM.
LleHTpobeXxHbI KOMNPeccop CMeLLaHHOro xnadareHTa Ansa NpeanpuaTUin CXXMKeHUs

NMPUPOAHOro rasa

[Ty

r 0,68
- 0,66
- 0,64
- 0,62

0,60

- 0,58
+ 0,56
- 0,54

0,52

np’
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— 1 (Impeller outlet) n (Difusser outlet) +++=++++ y (Impeller outlet ) ======== g (Diffuser outlet)

Np ¥y
0,92 0,68
090 4+ }u‘ﬂ'\ S — -/o_.al'm‘\ . — }_.-I'm‘\ S 4 0,66
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n (Difusser outlet) «sseeees w (Impeller outlet ) =======» w (Diffuser outlet)
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O61BbeKTbl ra304MHAMUYECKOro NMPOeKTnpoBaHuA,
npotTorunnpoBaHunda n ontTuMmn3auimnm

*  Komnpeccopbl n komnpeccopHoe o60opyaoBaHueE;

o TypbogeTaHaepbl, XONOANNNbHbIE N KPUOTEHHbIE CUCTEMBI;
 TennoobmeHHoe obopyaoBaHue;

e OTaenbHble y3rbl SHEPreTUYECKMX MaLLVH;

o« O6opynoBaHMe W KOHCTPYKUMW CO CHOXHbIM XapakTepoMm
TEeYEeHUs, MHOrodasHbIMU, MHOTOKOMMOHEHTHBIMU CpeaaMu.

000 20000 AUQOU(mm) 2 1

100,00 300,00
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NMpumep BbINOSTHEHHOW PaboOThbI: [[@30gMHAMUYECKMA NPOEKT KOMMPECCOPHOW YacTu
TypboaetanaepHoro arperata T[JA-36,5/6,0 npoekTta n npon3soacTea

AO «HIMO «FTENNNMALL»
N,

y HOBAT2K

YENABHUHCK

OBUISETRO © QTpAHAMEHNIA OTRETETORN HOETE 1'eHEpANBHOMY HPERTOPY

«HOBATGK - YenAgiumcks ¢
np.Mesmea, 442 & | r.4enndusck, Poosus, 454001 OAO «TTTTO «TEITAAMAT T
Ti<7 (351) 247-46-48, 47 (351) 24741050

E: ofice@ T4 novalek.ru Vayry B.H

0 20 40 60 80 100 120 140 I

Ha _Ne 65/1599 or

CELE
.09.2021 1.

He

Omsere o paiome ebupydosanun

N, BapHaHTa ONTHMH3AIIHH

Veaxaemuit Bamm Hakonaesau!
Y u
B 2020 r. 000 «HOBATIK-UYensDunckn peainsonilo NPOCKT CTPOHTENBCTED
KOMITERCa CHODKERR TIppogHoro rasa (KCTIC) & wenocpeiersenno mrsoers TPC-3
[ ) r. Marmmroropcxa.

~ B ocnone KCTT nonowens typoteTainepas TeXHOTOTHA (Mpasoofiuyaremn, —
Typ6OD|eTa HD'e p H bl VI a rpe raT ’ 4 OAQ «HIO «EJIMAMAIL, Threnr RU 2272971), npana 1 Menonsionanie KoTopolt
’ Gt mepearss 8 TIAO «TOBATIKS 1o JHuensioniony oronopy.
OCHOBHBIE TIPOCKTHEIE PSS (TEXHOIOTHA 1w CHLY, mernon
TOA-36,5/6,0 ana Cl1lM-3aBoaa R P A —

B pasax porosopa noctamss 1 2019 1, OAO «HIIO « ETMHMAIL: samonmimo

. TOCTABRY YCIAHOBKH CHRHACHUA Hpupoanorn tasa OITT-X5-3.8-0,89, 1 coctae koropoit

O O O (( H O BAT3 K- L‘I en ﬂ 6 M H CK)) : RO BTOKH OEYITRH H OACTRH TPAPOIOND razd, SI0THAA Y CTAHOBKA OTHEBOI0 HAIPLBA,
MOyITE KpHOrenHLI, TypGoeTaniepbi arperar TIA-36,5/6.0 u p.

i Veranopka cmmwkenna OTIC-X5-3,8-0,89 BENIIA HA YKA3AHHEIE B TEXHUUCCKUX

_ TpebomanHax  npownoapTeanioctn (5.7 1w passopecroro  CIT une 5,00 1w

nepeoxwientors CIT) 1 HaXOHTCS B SkClymam. Pafora yeranomon MomHocTHo

aRToMETIIpORAIA
Typbometanaeprsi  arperar | TAA36.5/60  nowsmi  chow  meaocTs 1
IO T, BUPAOOTAN L 1 HEM KO0 ARIRETCH OCHOBOH LA CARRATHIA TPHPOINOI0

0 20 40 60 80 100 120 140 raza. dnd noaeeca potopa TILA HENIOIEZOBHEL MAUHHTHRIC HOUNHINTHEN HEpMET SKT,

B aprycre 2021 r, OBUIO NPOBEIEHO €HEIOIHOE TEXHHHCCKOC OFCHYVARHBAINE

oBapywnanms KCTTT, noce vera yerananca OTTT-X5-3,8-0,89 npoaomsina caoio padory.
N, Bap"aHTa ONTHMH3AIIHH T mactoanmsi MoveHT TIA H BGI YOTAHOBEA B 0eN0M v napatotcy 3298 wacon.
Haneeven na saabnedi TPy Ba B PAMEAX 3KCILTYATAl MK
nocramennoro na KC11 ofopyoniinis u BRiie yscrie p noBex TPoeKTax 1o CHbkeHmo

npupognoro racta 000 «HOBATAK -Yeasfinnes,

%w ret. y
Lenepaneaeil aupexrop - =

B.B. Povacenko
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NMpumep BbINOSIHEHHOMU pPaboThI: [[a30gMHAMUYECKNUN PACHET KOHCTPYKLUNM OTBOASILLErNO
aneMeHTa Komrnpeccopa - CbopHON Kamepsbl

B pesynbTate npoBeageHHon paboTbl UccrneaoBaHo
TeyeHune BA3KOro noToKa n paccumMTaHa
3 PEKTUBHOCTL COOPHOM KaMepbl Ha pacyeTHOM
pexume Ons CMecu NPUPOAHOro rasa C pearnbHbIMU
CBOWCTBaMM.

PaccuntaHbl:

3Ha4veHune KoapduumneHTa notepb cOOPHOM Kamepsl;
notepn K B cbopHon kamepe B macwitabe Bcero
Komnpeccopa;

paguanbHasa Harpyska m Ha poTop;

[aHbl nogkpersieHHble rasognHamMmmy4eCcKknm
MogenmnpoBaHNeEM NMNOACHEHUNA no npn4YnNHam
BO3HUKHOBEHUNA OOMNMOJTHUTESIbHbIX noTepb 7
cnocobam umnx YCTPaHEHUA.
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NMpumep BbINONIHEHHOMU paboThbl: Pa3paboTka cnpaBo4YHOro JOKyMeHTa «Bblibop
KOMMPEeCCOpHOro obopyaoBaHns Npu NpoeKTUPOBaHMN KOMMPECCOPHbIX CTaHUMA"

B pesynbTate paboThbl pa3paboTaH CNpaBOYHbIN OOKYMEHT
MO BCEM OCHOBHbIM TWMAM KOMMPECCOPHbLIX YCTaHOBOK,
OCODEHHOCTAM UX NpPUMEHeHMs, nogbopa u OCHoOBaM
TEPMO- 1 ra3oANHaAMMUKMN.

CosgaH nporpaMMHbIA NPOAYKT Afst aBTOMaTU3apoOBaHHOMO
nogbopa M OLEHKAM KOMMOHOBOK MPMBOA-KOMMPEccop ¢
y4yeToM  ocobeHHOCTen  0ObeKkTa, pe3epBUpoOBaHMUS,
CTOMMOCTW XM3HEHHOrO UMKNa n TA.

Bbasa pgaHHbIX nporpamMmbl BKw4YaeT B cebs 2500
KOMMpeccopoB U UX NPMBOAOB.

THn KOMIPECCOPA B MMBACHMOCTH 0T KoTH1ecsa padoTaommux

KoMmpeccopos (o1 1 10 8)

\

-l
LE

a3

HATHETAHHA,
MPa
=

Janaenme (a6c.)

b MEIEETHOTD
w5
mé
L3
5

100 10,00 100,00 1000,00 10000,00
HpmroanTe s BocTs (PN HAMATLNLIX YEI0RRAX),
ar

1 — mof ¥ 2 — nenTpol T3 — RHHTORKE, 4— POTANHOWHRIE
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NMpumep BbINOSTHEHHOMU paboThl: ViccnegoBaHna cnocoboB N YCTPOUCTB AN CHUXEHUS
BbIOPOCOB MeTaHa Ha obbekTax HedTerazogobbium U TpaHcnopTa rasa npu NpoBeaeHnn
PEMOHTHbIX paboT razonpoBoaoB/annapaToB

B paboTe BbINOSIHEH CPaBHUTESbHLIN PacyYeTHbIM aHanus
9(PPEKTUBHOCTM MPUMEHEHUS KOMMPECCOPOB pPasfinyHOro
TMNa (BKOYas U MOPLUHEBOM KOMMPECCOpP) AN OTKaYKu
NPUPOAHOro rasa 13 rasornpoBOAOB MNPU PEMOHTE C LENbIO
CHXeHNA BbIBPOCOB B aTMOCHepy.

MpoBegeHa pabota C  OCHOBHbIMM  POCCUUCKMMM
Npou3BOOMUTENAMM  KOMMPECCOPHOM TEXHUKM C  LEenbio
OLIeHKM peanu3yemMocTu npegnaraemMbix peLleHunn,
3akasuuky npegocTaBrieHbl pesynbTaTtbl  pacyeToB MU
SKCMNepTHble pekoMeHZauuMM B 4YacTu nyten peanvsauun
npoekra.

25
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Mpumep BbINONHEHHOM PaboTbl: AHANMTMYECKoe UCCreaoBaHNe OTKMOHSOLWEN CNOCOOHOCTH
CTPYEOTKMOHSOLWMX LNTOB METOAAMWN BbIYUCIUTENBHOW rasognHaMunKu

MNo pe3yribTatamMm BbIMONTHEHHOMN pa6OTI:>I MNnoJTy4eHOo:.

e [lapameTpbl OTKJTOHSOLLEN cnocobHoCTH
CTPYEOTKITOHAIOLWMX LLNTOB;

*  MOMEHT CUJI1, 4ENCTBYHOLLUIA HA MOBEPXHOCTU LUUTA;

e [laHbil, OCHOBaHHbIe Ha pesylibTatax
rasaognHamMmnyeckoro moaennmpoBsaHnd, KOMMeEHTapmn no
KOHCTPYKUUNHN LLINTOB ansd BO3MO>XHOCTH nx
onTnMmn3aunn.

26
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Bonblie npMmepoB BbIMOSIHEHHbIX PabOT MOXHO MOCMOTPETbL Ha canTe
Hay4YHO-UHXWHUPUHIOBOM rpynnbl
«KomnpeccopHasi, BakyyMHas, xonoaunbHas TeXHUKa U CUCTEMbI TPaHCNopTa U
nepepaboTku rasa»

WWW.KVIHT.RU

27
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Hay4yHo-UH:XKMHMPUHITOBasl TPpynmna
«KommnpeccopHasi, BAKYyMHas1, X0J10AM/IbHAasI
TEeXHUKA M CUCTEeMbI TPAHCHIOPTA U NMepPepadoTKH ra3a»

pynna BegeTt pa3paboTkm B 0651acTtv NnpM3HakoBOM CUCTEMbI
3aluTbl OT NOMMNaxa

I "yeTaBKa"
’ MOTPEHOCTE OITP el eTeHHA

pacxoga

0 v,
XapaktepucTtuka “OTHOLIEHWE OaBIIEHUN
- pacxod” UeHTpobexHoro Kkomnpeccopa

1. OnpepeneHne p[OCTOBEPHOW TrpaHuUbl Hadyana
noMnaxa B 3aBMCMMOCTM OT TeKYyWMUX YCITIOBUU
aKcnnyataummn LeHTpobexHoro kKomnpeccopa.

2. PacwwmpeHne  yctomumBon  30HbI  paboTbl
LEHTPOBEXHOIro KOMNpeccopa He MeHee, YeM Ha 5% B
CTOPOHY nomnaa.

3. MOHUTOpUHI B pearibHOM BpPeMeHU MapameTpoB
ra3oguHaMmMyeckon  YCTOMYMBOCTU  LLEHTPODBEXHOrO
KomMmnpeccopa.

CTteHa anga nccnegoBaHUn 28
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TemaTtukun TeKyLnX Hay4HbIX uccnenooBaHUM rpynnbli B obnactu KOMI'IpGCCOpHOI?I TeEXHUKUAN

I\ n

 bBbiCTpOe NpOTOTUMMPOBAHME C MOMOLLLIO aAAUTUBHBLIX TEXHONOMMIA ANst SKCNEPUMEHTaNbHbIX
nccneaoBaHuim;

* lccnepgoBaHune TOpLEBOro 3a30pa Mexay nonatkamm u koprycom B OPK;

» PaspaboTka 6a3bl AaHHbIX UNPOBbLIX ABOMHUKOB LIK;

» TecTupoBaHue 1 kannbpoBka Moaenen TypbyneHTHocTn ans LIK;

» YcoBepLleHCTBOBaHNE METOAMKN pacyeTa COCTOSIHWUS peanbHbIX ra3oB.;

» lccnepoBaHne TEYEHUI B ManopacxoaHbix CTyneHsx LIK;

» PaspaboTka MaT. MOAenn NoTepb BXOAHbLIX KaMep Ans TyYpboKOMNpeccopos;

» WccnepoBaHne HeCTAUMOHAPHBIX SIBNEHUM CTyneHsx LIK;

» Pa3paboTka NpU3HaKOBOW aHTUMOMMAXHON CUCTEMbI;

» PaspaboTka mMaT. Mogenu NoTepb BXOAHbIX Kamep Ans TYpboKoMnpeccopos;

» WccnepoBaHne HeCTAUMOHAPHBIX SIBNEHUM CTyneHsx LIK;

» Pa3paboTka NpU3HaKOBOW aHTUMOMMAXHON CUCTEMbI;

» MartemaTunyeckast Mogenb Ans NPOeKTUPOBaHUS NOMATOYHbIX AN EdY30poB LEHTPOOEXHbIX
KOMMpeCccopos;

» PaspaboTka Mogenu aHTMMOMMAXHOro KnanaHa;

» WccnepoBaHue TennoobMeHa Mexay NPOTOYHOM YaCTbio U KOHCTPYKTUBHBIMU 3/1IEMEHTAMMU; 29
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IIHeBMOAYIMTHI M IKCIEPTU3BI IPOEKTOB U 000PYA0BAHUS

30
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AHanuTuyeckue u MHCTPYMEHTallbHbl€ obcnenoBaHuA

Pewaemble 3agaun:

e 3amepbl reoMeTpuYEeCKMX NapameTpoB OObEKTA;

e OnpepeneHne xapakTepPUCTUK 0OBbEKTA HA OCHOBaHMM HATYPHbLIX UCMbITAHWIA;

* BbinonHeHne mogenupoBaHus paboTbl 06beKTa U NMHEBMO- M rasoceTen C Uenblo onpeaeneHnst nyTen
NOBbILLEHNS 3KCMNyaTaUNOHHbIX XapaKTEPUCTUK.

5] COMAX: pacusT ocesoro koMnpeccopa, kaseapa KBuXT CHery. = © [ = | el AlMih1213 = [m] X
Oniperm.  Compibmre_. Pacusr oty
[P e — [ [ = = Cocras rasa Pacuer
HE M avaneuan semnspasypa, & THE 288 anauehne Hauanshos  Koweuros |
|| # Hauvamewcse panneuss, Mila FRP o }  Methane v P 0
] 3 . KnfC ™ 14 o 0 0 |
| | 4 Orwomnume aanacmed PP 7 Ethane T
|| 5 fon. KON xounpeccopa ER a Propane o M 0 0
| | & KU muddysopa ED o i-Butane o R o o e
|| 7 owwomesme cxopecreh c2/ck XKD H n-Butane |0 deltaP 0 0 ! 0.80
|| 8 rosdduumens crepocTH LU ADLU 1 i-Pentane |0 deltaT 0 0 0.74 1Lo%
i b o - N
H 1"0 :"‘ bt ::r H n-Pentane |0 an 0 0 £
o ! wa mxo,
i RS o B Hexane |0 Xn 0 0 0.68 - - LDE
|| 11 PoarmmmocTi: mxom ARE (1) o
| 12 pearmmmuocsu: mxos ARE (2) 0 Niogen |0 n ° o 0.62 L o7
| | 13 Peawmusuoces: npos ARE(3) o co2 o Cpn 0 0
|| 14 (B/T): mxon ADT (1) 1 Hydrogen |0 Dn 0 0 056 = 106
|| 15 (n/7): sasxon ART (2} 1 Helium 0 kn 0 0 0.50 - 105
| 1: [nj'l'n npo ABT (3} 1 Shultz Inaipm
17 (L/R): mxom ATE (1) 3
B 0 1] 044 1.04
(18 (5/B): meocon ALE(2) 1 KPDpolSh) -
19 (n/B): npes aLs(3) 2 nisw |0 o 038 — W ; > 103
| | 20 Maxpoucposuces ponaver: mxom, Mmew  ARR(1) 1 RESULT hp(Sh) 0 0 | 0.02 0.04 0.06 0.08 0.1 31
IH 21 MMEKDOHEPOBHOCTH NONATOR: HWXOMN, Mk ARA(2) 1 o ol P seC, 2-2 ool NP SEC, 44 <@ TP SEC, out
| Gk s | —&—11 sec. 2-2 <1l sec, 4-4  —=—TIlsec.omt P
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Pob6acTHasa onTumMusauus
oOHapyxeHue u pelueHue npobdnem B 06opyaoBaHUN

3agavu:
4 AHanuTunyeckoe u MHCTPYMEHTallbHOEe o6cnenosaHV|e;

e BupTyanbHoe NpoTOTUNMPOBAHMUE;

° 3KCI'IepVIMeHTaJ'IbeIe ncenegoBaHMA Z

ANSYS

femperature
sontour 1 R18.0

375.00
I 367.08

35917

351.25
343.33
335.42
327.50
319.58
311.67
303.75
285.83
287.92
280.00

XS
5
e
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Pacyer u npoeKTHUpPOBaHHME X0JO0AUIBLHOT0 000PYI0BAHUS, MAIIIUH U YCTAHOBOK
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PacueT u NPOEeKTnpoBaHmMe XonognsibHoOro O60py,£l,OBaHVI$:|, MalnH N YCTaHOBOK

Hay4HO-MHXUHUpUHroBas rpynna KBXTuCTII
BbIMOMNHAET LLIMPOKUI CMeKkTp paboT no
NPOEKTUPOBAHUIO n pacyeTy  XONOAUNBbHOIO
obopynoBaHus  (NPOMBILUIEHHbLIX  XONOAMUIbHbIX
MaLLMH WU YCTaHOBOK).

Nommnmo 3HaYUTErNnbHOMU KBanudukaymm
cneuManucToB rpynnbl B JaHHOM HarnpasBneHun, Tak
Xe rpynna akTMBHO B3aMMOLENCTBYET C (paKynbTETOM
BbuotexHonorMm ©n  HM3KOTEMMepaTypHbIX CUCTEM
YHuBepcuteTa NTMO (6bIBLLUNK CaHkT-
[MeTepOyprckmn  rocygapCTBEHHbIN  YHUBEPCUTET
HU3KOTEMMNEPATYPHbIX U MULLEBLIX TEXHOMOMM), 4YTO
NO3BOMAET rpynne BbINOMHATL LUMPOKUIA CNEKTP paboT
B obnactun pacyeTta u NpoOeKTUPOBaHNA XONOUNBHOMO
obopyaoBaHus:
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« TepmoanHaMmyeckme pacyeTbl LUKMNOB 1 TennoobMeHHOro 06opyaoBaHus;

« KomnbloTepHoe MoaenvpoBaHue cxem paboTbl CNOXHbIX XONOANUTbHBIX YCTAHOBOK,;

e PacuyeT ¥ npoekTuUpoBaHWe OTAENbHbLIX INEMEHTOB XONOAWUIbHbIX YCTaHOBOK, BKIOYas
pacyeT U MPOEKTUPOBAHWE XONMOAWUNbHbIX KOMMPECCOPOB  PasfUYHbIX TUMOB MU

[AeTaHOepHOro o6opyaoBaHuns;

e [logGop AOCTYNHbIX KOMMMEKTYLWMX AN M3rOTOBMNEHUSI PacCYMTaHHOW XOMOAMIbHON
MaLuuHbl. MpopaboTka anropuTMoB CUCTEM yrpaBneHust XONoAUNbHbIMA MallnHaMu;

o Pa3pa60TKa METOOUNK TepMO- N ra3ogmMHaMmM4ecKoro npoeKkTnpoBaHnNA U mMoaenmmpoBaHNA
npoueccosB B XONnoaAuIbHbIX MalLMHaxX U UX 3JIEMEHTaX,

o ﬂposen,eHme JKCMNEepTn3 nNpOEKTOB XOJIOOUSbHbIX YCTAQHOBOK, BKJlHO4asd YCTaHOBKU
KOMMIIEKCHOIro noarotoBkN U1 CXM>XEHNA ra3a,

*  Yvactue B cpen,epaanblx nporpamMmmax nMMnopTo3aMeLLeHNA COBMECTHO C
MHOYCTpUasribHbIM NapTHEPaMMN.
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LincbpoBon ABOVNHUK B apXUTEKType MH(pOPMaLMOHHON CUCTEMBI

ACYTI - ABTOMaTn3anpoBaHHbIE
Cuctembl YnpasreHus
TexHonorndeckmmu Npoueccamn.

MES

(Manufacturing Execution System) -
Cuctembl YnpasreHus
MponsBoacTBeHHbIMU [Mpoueccamn ons
OCYLLECTBIIEeHUS CrieayoLwmnx pyHKUnmn
ynpasrieHUs TEXHONOrMYEeCKUM
NpOLLECCOM:

* AHanm3 BbIXOAHbIX AAHHbIX B peXume
pearibHOro BpEMEHM!;

* [MMopbop onTManbHbLIX NAapaMeTPOoB U
KOH(purypaumnmn obopynoBaHus;

* [1porHo3npoBaHmne HeobxoaMMbIX
KOHurypaumm undgpoBoro ABONHMKKA,
BbIXOAHbIX NapaMeTpOB;

* [IpnHATME ynpaBrneHYeCcKmx peLleHnin
Ha OCHOBE [aHHbIX aHanmn3a u NporHoaa.

ERP (Enterprise Resource Planning) -
YnpasneHuna Pecypcamu KomnaHuw.
Bl - UC busHec-aHanutukm (BI).
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Pa3paboTaHHbIV rpynnou nporpaMmMHbIA KOMMJIEKC MoaesrIMpoOBaHUA U
onTUMMU3aLMK NHEBMOCETEN NpeanpuaTUA B paMKax NHeBMOayauToOB
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Ansi Yero MOryT NPUMEHATbLCA NPorpamMmMbl AMHAMUYECKOro
MoAenMpoBaHUsA UNU «UUcpPOBbIe ABOUHUKNY

e [na nporHo3upoBaHWsI MokasaTenen obbekTta MoaenvpoBaHus B Oyaywem Ans
MPUHATUS YNPaBIEHYECKUX PELLEHNIA;

e [nsa ynydweHns xapakTepucTuk Moaenmpyemoro oobekTa;

e B kayecTBe y4ebHbIX TpeHaXXepoB ANs COTPYAHMKOB, KOTOPbIE MMaHUPYOT paboTaTb
Ha HaTypHOM obObekTe.
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HanesxHocTHO-opueHTHPOBaHHBIe MporpaMmbl TOuP (RCM)
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HapeXXHOCTHO-OpueHTUpoBaHHble nporpammbl TOMP

OnTtumansHo BbeIOpanHas crpateruss TOuP mno3Bomsier
MOJIYYUTh CYIIECTBEHHBIX IKOHOMHUYECKHH 3(deKxT 3a cuer
cOAJIaHCUPOBAHHOCTH CBSI3aHHBIX C aKTUBaMU 3aTpaT, PUCKOB

M TPOU3BOJAUTEIIBHOCTH. BHeapeHWe MeTOom0JIOTUU RCM ﬂ Onmsicraiies pafior H M1EPHOAIIHOCTS BHIMOAHEHYA

(Reliability Centered Maintenance, B S ——

HapexHOCTHOOpUEHTHPOBAHHBIE TOwuP) MTO3BOJIUT

onTuMmHsHpoBaTs mporpasyy TOUP TpH COXpaHeHH W I ————

pOCTE HAJIE)KHOCTH CUCTEMbl U MOBBICUTH PEHTAOEIBHOCTD

HpopIgBOI[CTBa_ | OcmoTpsl / AuarHocTuka I
ABTOMAaTU3UPOBAHHASA CHUCTEMA OTKPBIBAET NIOCTYIN K

ONBITY DJKCIUTyaTallid ¢ TEXHUYECKOTO OOCITyKUBaHUS | o || Mepas || Pewewrne |

obopynoBanus Ha pasnmuuHbix  KC. DT1o mo3Bomser l

COBCPHICHCTBOBATD HIpOrpaMMbl TEXHUIECKOTO - O6sop wamans  (RCM, PMO, FMECA ... nocasacTaws, saTpaTsy, pHek)

O6CHy}KI/IBaHI/IH, IIPOTrHO3UPOBATH OTKA3hbI U, KAK CJIICACTBUC — MoaeAb TexHMYeckKoro 06CcAyXKHUBAHUSA

COKpallaTh 3aTpaTbl 3a CYET BHEIUIAHOBBIX (aBapHUIHBIX)
mpocToeB. Tak ke cuctemMa NpeIoCTaBIsAeT JOCTYI K JaHHBIM
[0 KaYeCTBY 3aIlaCHBIX YacTel U MaTE€pUalOB OT Pa3INYHbIX
MPOU3BOIUTENEH.
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Kypchbl noBblimeHusi KBaJIUpUKAINA
B 00J1aCTH KOMIIPECCOPHOM U X0JOAUJIbHON TEXHUKH
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Kypcbl noBbiWweHna KBanudukaumm ¢ Bbiaavyen yaocToBepeHnmn
yCTaHOBJIEHHOro ob6pasua no KOMNPecCopHOM U XOJNI0AUNbHON TeXHUKe

O6Lwue TemMaTnKn NnporpamMm:

- JKcnnyaTauns KoOMNpPeCcCcoOpPHOU TEXHUKM,

- Typbokomnpeccopbl 1 06bEMHbIE
KOMMnpeccopbl,

- NpoBeaeHne NnpruemMo-caaTo4HbIX UCTbITaHUI
KOMNpeccopHOoro o6opyaoBaHns 3aka3vymkom;
- [MpoekTnpoBaHue n aKcnnyaTaums
XOSTOANINbHON TEXHUKN;

Bcero pa3paboTaHHbIX nporpamm —
oonee 20

Bo3moxkHa paspaboTka nporpamm nog
cneunduky 3akas4ymkal

P
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Ha kypcax rpynmsl y4arcs Kak CHelHAJUCTbI IKCILIYaTUPYKOIIUX OPraHu3alni, TaK
U CIIEHHAJUCTHI MPOEKTHBHIX OTACJI0B NPeANPUATHH-TIPOU3BOAUTEIEH 000PYy10BAHUSA
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YuyacTe B 0CHOBHBIX 00pa3oBaTe/ibHbIX Nporpammax seaymux BY3os
Cankr-IlerepOypra
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Hay4yHo-UH:XKMHMPUHTOBasl Tpynmna
«KommnpeccopHasi, BAKYyMHas1, X0JI0AH/IbHAasI
TEeXHUKA M CUCTEeMbI TPAHCIIOPTA U NMepPepadoTKH ra3a»

WWW.KVIHT.RU

@KVIHT

KomneTeHUMM HalMX cneumManncToB NO3BONSAKOT UM Y4acTBOBaTb B KayecTBe
pykoBoauTenen unu npenogaBaTternieM B oopasoBartesibHbIX NporpaMmmMmax BegyLmx
BY3oB CaHkT-lleTepOypra.

[ns npmnmMmepa BbI6OpOLIHO npmneeneHbl JUCLUUNJINHbI, KOTOPbIE pa3pa60Tan|/| n BeayTt n/vinu
BEJIn Halln crneunannctbl B COOTBETCTBMN CO CBOUMKN KOMMNETEHLUUNAMMN.

@
IIITMO HaunoHanbHbIN nccnepgoBaTenbCckuu yHusepcutet UTMO

. ABTOMATH3UPOBAHHBIT pacuer TerIodu3MHeCKIX 0 ° MaremMaTuueckoe  MOJEIMPOBAHME  TEIUNIOQU3UYIECKHX U

TPAHCIIOPTHBIX CBOWCTB KPUOTEHHBIX TA30B U CMECEIi; TPAHCTIOPTHBIX CBOHCTB Ta30B;

. ABTOMATH3UPOBAHHBIIT pacuer Terodu3MHecKIX 0 ° TexHONMOTUST ~ NMPOM3BOACTBA  CHKIKEHHBIX  YIJIEBOIOPOIHBIX

TPAHCIIOPTHBIX CBOICTB IPUPOIHOLO Ta3a H €ro OCHOBHBIX KOMIIOHeHToB, ~ JHEPrOHOCHTEIeH, nepepaboTka Heh i u rasa;

. TeopeTHUeCKHe ~ OCHOBHI  JIOGHIMH M TpAHCIOPTHPOBAHHS  ° JIMarHOCTUKA  TEXHUYECKOTO  COCTOSHHMSL M WCIBITAHUE
000pYy/ZIOBaHMS ~ CHUCTEMBI ~ NPOM3BOJACTBA M TPAHCIOPTHPOBAHMS

YTIIEBOOPOIHBIX SHEPTOHOCHUTEIIECH;
CKIKCHHBIX YTIIEBOIOPOTHBIX DHEPTOHOCHUTEIIEH.

5

)

CaHkT-leTepOyprckum ropHbi YHUBEpPCUTET

CaukT-MeTepbyprckui

TOPHBIA YHUBEPCUTET
. MaremMaTi4ecKoe MOJEIMPOBaHME B 3ajadax He(TerasoBoi MozenupoBanne IpoLECCOB TPAHCIIOPTA YIIICBOAOPOIOB.
OTpaciy; . HayuHble 0CHOBBI MPOEKTUPOBAHUS M DKCIUTYaTal[Md HACOCHBIX U
. I'mapapnuka; KOMIIPECCOPHBIX CTAaHLUH.
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@KVIHT

Hay4yHo-UH:XKMHMPUHITOBasl TPpynmna
«KommnpeccopHasi, BAKYyMHas1, X0J10AM/IbHAasI
TEeXHUKA M CUCTEeMbI TPAHCHIOPTA U NMepPepadoTKH ra3a»

KomneTeHUMM HalMX cneumManncToB NO3BONSAKOT UM Y4acTBOBaTb B KayecTBe
pykoBoauTenen unu npenogaBaTternieM B oopasoBartesibHbIX NporpaMmmMmax BegyLmx
BY3oB CaHkT-lleTepOypra.

[ns npmnmMmepa BbI6OpOLIHO npmeeaneHbl JUCUUMNJINHbI, KOTOPbIE BEJIN n/vnu BeAyT Halln
cneunannctbl B COOTBETCTBMN CO CBOUMN KOMNETEHLUUNAMMN.

m CaHkT-lNeTepbyprckun nonutexHn4yeckum yHmsepcuret lNeTpa Benukoro

Camike @
NGAMTERH cuter

Teopust TypbOKOMIIPECCOPOB;
Turbocompressors (Ha aHTJIMWCKOM S3bIKE JUISi HHOCTPAHHBIX

CTYJICHTOB);

Kommnpeccops! B 3HEpreTHKE;
IlepenoBele TEXHONOTMU INIPU MPOM3BOACTBE, 3KCIUIyaTallud U

MOJCPHM3AH SHCPIr€THYCCKMX MallIWH,

IIpoexTrpoBaHue OCEBBIX KOMIIPECCOPOB,;
Hudpossle pecypchl B HAYIHOM HCCIIEIOBAHUH;
CoBpemeHHble ~ TpoOJNEMBl HAayKd W TPOMU3BOJACTBA B

SHECPreTUYCCKOM MAIIMHOCTPOCHUH,

Teopuss aBTOMATH4ECKOrO PETYJIMPOBAHUS M aBTOMAaTH3aLUs

SHEPreTUYCCKHUX YCTAHOBOK,

Kowmmwrorepasie Texaonorauu CAIIP (Ha aHTITHICKOM S3BIKE);
[udposble MOIXOABI IKCIUTYaTAI[MA KOMITPECCOPHBIX CTAHIIHN;

. JuHamuKa ¥ IpOYHOCTHh KOMIIPECCOPOB;

. [opiHeBBIE KOMIIPECCOPHI,

. BuHTOBBIE KOMIIPECCOPHI;

. IlepenoBeie MeTONBI pacueTa U KOHCTPYHUPOBAHUS KOMIIPECCOPOB
U BCIIOMOTATEeIbHOIO  OOOPYIOBAaHMS  TOIUIMBHO-3HEPreTUYECKOTO
KOMILJICKCa,;

. JuHamuka, BHOPOIPOYHOCTH KOMIIPECCOPHBIX MAIIMH U
BCIIOMOTaTEJILHOTO 000PYIOBaHMS;

. JuarHocTuka 1 HaIeX)KHOCTh SHEPTeTUIECKUX YCTAHOBOK;

. [IpomblnneHHbIe WCTIBITaHUS u 9KCIIEpUMEHTAIbHEIC

UCCIIEIOBAHUS SHEPreTHYECKUX YCTAaHOBOK: IJIAHUPOBaHUE, 00padoTKa U
aHaJIu3 JaHHBIX;

. Komnpeccops! aBUaIMOHHBIX IBUTATENEH;

. u apyrue (Bcero 6onee 50-TH TUCIUTUINH).
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@KVIHT

HaykomeTpunyeckme nokasatenum crneumanucToB rpynnbl Mo AaHHbLIM Ha Aekabpb 2023:

* Pesynbrathl MHTENNeKTyanbHon aesatenbHoctn (PUL): cBuaetenbcTBa o
pernctpauum nporpamm ana 3BM — 18 wr.

*  YyebOHO-MeTOOMYECKUe nocobusa — 6onee 20 wWT.

* Hayu4Hble ny6nukauum (ctatbu) — 6onee 300 .
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‘f‘}o WWW.KVIHT.RU «KomnpeccopHasi, BaAKyyMHasl, X0JI0OAMJIbHAs

- TEXHMKA U CUCTEMbI TPAHCIIOPTA M NepepadoTKH ra3a»

@KVIHT

Marucrepckasi nporpamMmma

«TexHogornu nexapﬁonmaunn B TOINIMBHO-9HEPTCTUICCKOM KOMILJICKCE)

Yuusepcurer UTMO

'..;:"’1,;.

: "d-il.l.

(@DECARBONIZA
TION_MASTERS
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@KVIHT

Ol «TexHonorumn aekap6oHu3aLun B TONJIMBHO-3HEPreTUYECKOM KOMMIeKce»

‘2& .
(@DECARBONIZA

Llenb obpa3oBaTesribHOU NpPorpamMmmbil: TION_MASTERS
MoarotoBka cneunanncTtos, obnagarwmx Heo6XxoANMbIMM KOMMETEHLUMAMM NPU NPOEKTUPOBAHUN 1

nccrnegoBaHUM CUCTEM U TEXHOOMMYECKMX KOMMNEKCOB AekapboHmn3aumm o6eKTOB TOMNSIMBHO-
9HEepreTMYecKoro KoMnsekca ¢ y4eToM NX IHeProadPEKTUBHOCTU M IKOSormyeckom 6e3onacHoCTy,
MUPOBOWN KNMMaTUYECKOMN NOBECTKN, BKIKOYas BBeAEHWE YriepoaHoro Hanora Ha npoaykumio TOK.

PykoBoguTens obpasoBaTtefibHOM NporpaMmmbil:

KOXYXOB IOPUI BNAOMMUPOBUY et MO
KaHOnOatT TEXHNYECKNX HaYyK, OOUEHT = o..!_{g

OcHoOBHbIe HanpaBrieHUs obpa3oBaTeribHOro npouecca:

Ob6sa3atenbHasn (obwas) yactb

- OcHoBbl ESG-cTpaTernn komnaHum (environment, social, governance), HOpMaTUBHO-NPaBOBOE perynMpoBaHue,

MeXAyHapoaHOe 1 pOCCUMICKOE NpaBa MHTENMNeKTyanbHon cobcTBeHHOCTH; oueHka CXKL;

- Komnnekcbl Nno ynaBnnBaHuio napHMKOBLIX ra3oB (MeTaH, MNMHIM, CO2);

- Cnuctembl MO NOArOTOBKE M TPAHCMOPTUPOBKE NApHUKOBLIX ra3oB (MeTaH, MNMHIM, CO2);

- MogenupoBaHue n NpoekTupoBaHue cucteM gekapoboHmsauum (CCUS, YXY);

- AnNbTepHaTMBHbIE UCTOYHUKN SHEPTUU;

- Hay4yHble nccnegosaHus B obnactu gekapboHmsaunu.

Cneuunanusaums 1 «KKomnnekcbl 1 yCTaHOBKU B HepTerasoBom, XMMMUYeCKON OTPaCIISIX U IHEpreTuke»

- CucrteMmbl 3aKayvkn U XpaHeHUsa OBYOKUCK Yrrepoaa, XpaHunuila, meTop yBenudeHns HedpteoTgaum nytem 3akaykm CO2,
TexHonormum nogrotoBku rasa (MHI, M, COAI, K.

Cneuunanusauums 2 «BogopoaHas aHepreTMka 1 BO306HOBNsieMble UCTOYHUKU IHEPrUnN»

- TexHuKa 1 TEXHOSOMMU BOAOPOOHON SHEPreTUKN; 56

- TexHuKa 1 TEXHOSTOrMN BO30OGHOBMASIEMbIX UICTOYHMKOB 3HEPTUN.
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Hay4Ho-MHKMHUPHHIOBAs IPyNIa
WWW.KVIHT.RU «KomnpeccopHasi, BaAKyyMHasl, X0JI0OAMJIbHAs
TEXHMKA U CUCTEMbI TPAHCIIOPTA M NepepadoTKH ra3a»

@KVIHT

I'Iepequb Knw4yeBbiX ANCUUINIINH, pealindyeMbiX B PpaMKaX o6pasoBaTean017| nporpamMmmbl

* MexayHapoaHble U POCCUNCKNME HOPMATUBHO-MPABOBbLIE N AKONTOrMYECKNE acnekTbl HU3KOYrNepoaHoro nepexoaa

» ESG-cTpaTtermm n HU3KoyrrnepoaHasi 3KOHOMMKa NpeanpuaTuin, KoMmepLmanm3aumsi NapHUKOBbIX ra3oB

* CTOMMOCTb XXWU3HEHHOIO LuKria o6opyaoBaHnsa u 06bEKTOB TOMSIMBHO-IHEPTETUYECKOIO KOMMIEKCa.

» Tennoduanyeckmne n TpaHCNOPTHbIE CBOMCTBA NAPHUKOBLIX ra3oB (MonyTHbIN HedTsiHom ra3 (MHIM), npupoaHeiv ras (M),
C0O2)

* MeTtoabl ynaesnueaHus napHukosbix rasos (MHI M5, CO2)

» Komnnekcobl n cucteMbl NOArOTOBKN, KOMAIPUMUPOBaHUA 1 TpaHcnopTa napHukoBbix rasos (MHT, M7, CO2)

» Cuctembl no nepepaboTke, yTunm3aumm napHUKOBbIX ra3oB U 3axopoHeHuto CO2

» Komnnekcobl N0 yBenu4eHnto HedbTeoTaaum TpETUYHBIMU METOAAMN NMYTEM 3aKayku ra3oB

» KomnpeccopHoe, HacocHoe u TennoobmeHHoe obopynoBaHue

* [1pOYHOCTb N HAOEXHOCTb YCTAHOBOK, paboTatoLmx No4 AaBleHneM U ANHAMUYECKOro o6opynoBaHNS

* Lindposble noaxoasl NPOEKTUPOBAHNS TEXHONOMMYECKNX 06bekToB AekapboHnsaumm

» Bo0306HOBNAEMbIE UCTOYHWNKM IHEPTUN 1 BOOOPOOHASA IHEPreTUKa, MCTOYHUKN SHEPTUKN C HYNEBbIM YINepOAHbIM CReaom

R R R S s
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OTtpacJiieBoii ;xypHaja «KoMnpeccopHbie TEXHOJIOT A
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b
-‘f-J? - WWW.KVIHT.RU «KomnpeccopHasi, BAKyyMHas, X0J10AHJIbHAs
O 502 TEXHUKA U CHCTEMBbI TPAHCIIOPTA U MepepadoTKH raza»

@KVIHT

OTpacneBon xypHan «KomnpeccopHble TEXHONOMMN» BXOAUT B HALMOHAIbHYHO
bubnnorpadudeckyto 6asy gaHHbIX Hay4YHoro untuposanust PUHLL.
Cant xypHana: www.compressortech.ru

JMFPECCOPHBI KOMRPECCOPHbBIE
e OI'VIVI S 00N
ey - ) 1I! | e T—
- | KOMPECCOPHEBIE
E ~ . 'KOMRPECCOP - TEHONGMHA

LEXHOJI0I'

KHHEMATHHECKHE ¥
CXEMbI KOMMNPECCOPOB M
XMALATEHTA YCTAHOBOK ~ w

NO NPOM3IBOACTSY CNII

K BONPOCY O HOPMUPORAHTI=T=—— =
PACXQOA TOM/MBHOND A

OMMMHBIX KOMNPECCOPH

CTAHUMA "

s e

NPOBNEMH BIE BOMPOCE NYCKOHANALOMHBIX

1 PABOT HA CTAHLIMA NOASEMHOM XPAHEHMA [

- MOPLIHEBIMIM KOMMIPECCOPHBIMM ATPETATAM

- MOAEPHUIALIAA LIEHTPOBENHOMD KOMMPECCH
STHNEHOBOM NPOMIBOACTBE

KOMMAEKCHBIA AHANMI JHEPTO IGGENTUBHO!
TYPEOROMNPECCOPHRIX AFPETATOB C MA30TYP
NPHBOAOM

CMATIA FAIA B PAMNAX PEAMIMIALM M NPOTPAMME
MMNOPTOJAMELLEHMR

ONBIT COMAAHMA CEPMAHOM MY TAKAT MR
T IHOMD KOMMPHUMAPOBAH A
WCCNESOBAHME BITMAHMA HEPABHOMEPHOID ¥ A M MAD <TAINPOM=
PACNIPENENEHMA Abcmm Cm "Dﬂ;ﬂl .

UEHTPOSEMHOMOD

OSECTIEYEHME HAZEWHOR PASOTH NOALIMIMMKOS
METOAOR YHCNEHHOM nqmm-n m
- . ™ KOMNPECCOPOB W ONBIT KOPNIOPALIAW NTN
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EXXerogHasa mexayHapoaHas npomMbliluneHHasa KoHdepeHUuns
«KomnpeccopHble TeXHONOrnmn»

(@COMPRESSOR
S_CONFERENCE
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EXXerogHasa mexayHapoaHas npomMblilurieHHas KOHepeHUuUsA
«KoMnpeccopHble TeEXHONOrnmn»

WWW.SYMP.KVIHT.RU

OcCHOBHbIE TEMATUKN KOHGEPEHLMN:

e  MnopTo3ameLleHNE B KOMNPECCOPOCTPOUTENBHON  @comPRESSOR
OTpaCJ'IVI; S_CONERENC

*  daKTudeckme aKcnsyaTauMOHHbIE XapaKTEPUCTUKM,
ONbIT SKCNyaTaunn, obCnyXmBaHus, ANarHOCTUKN U
pPEMOHTa KOMMNPECCOPOB U KOMMPECCOPHON TEXHUKMU;

e T[laknmxnpoBaHme n paspaboTka TEXHUYECKNX
3aJaHUK Ha KOMMPECCOpPbl U KOMMPECcopHoe
obopynoBaHue;

* Bonpocbl npoBeaeHnsa NPMeEMKN KOMMPECCOPOB U T, TS
KOMMpPeCcCopHOro obopyaoBaHna 3aka3qymkom; 1 ) A

 B3sammopgenctsume 3akas4dumka un NoctaBwmka B ' 7 : '
nepuog XU3HEeHHOro LMKIia KOMNPEeCCOPHOro
obopynoBaHus;

» CoBpeMeHHble JOCTMXEHMS B 0bnacTu
NPOEKTUPOBAHUS 1 MPON3BOACTBA KOMNPECCOPHOM
TEXHUKN N N3KNAXKA, a Takke B obnactn cuctem
aBTOMaTU3aUnn U PerynmpoBaHunst KOMMNPECCOPHOM
TEXHUKW;

» [ocymapcTBEHHOE perynmpoBaHMe B KOMMPECCOPHOM
oTpacnu.
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bnarogapum 3a BHUMaHue!

PykoBogutens 3amecTuTenb pyKoBoAUTENS Hay4HO-
HaY4YHO-UHXWUHUPUHIOBOW rpynnbl: T UHXXUHUPUHIOBOW FPYMMb:
Koxyxos FOpui Bnagumuposuy @KVIHT KapTtawos Cepren Bnagummuposuy

bonbLe
UHopMaLUM Ha
canTe Hay4Ho-
WHXWHUPUHIOBOU
rpynnbl
www.kviht.ru

+7 (812) 715-41-64
iInfo@kviht.ru 62
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