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[Mpob61embl 3CKM3HOIO NPOEKTUPOBAHMUA

OcHoOBHbIe cocTaBasowme Pa3BuTHe B npouecce NPoOeKTUPOBaHUA Tpe6oBaHua K LN

KoHKpeTu3auma KOHCTPYKLMU
* CBA3b COCTAaBAAIOWMX

KoHcTpyKumua

* BepcUMOHHOCTb KOHCTPYKLUM

* BepcuMOHHOCTb TpeboBaHuii

* BepcMOHHOCTb mogeneit

* XpaHeHue UCTOPUM U3IMEHEHMI C
yyeTtom ceAseit

KoHKpeTusauua TpebosaHumii

* MepcoHanusauma OTBETCTBEHHOCTU
g % * KoHCcTpyKTOp TpeboBaHuit
\ E * KoHcTpykTOp ABUraTens

/ *  KOHCTPYKTOp pacyeTHbIX LenoyekK

3sontouuna CAD u CAE mogenei

OcHOBHaA 3agaya naarpopmbl -

onepatuBHO OTBEYaTb HAa BONPOC:
- g ®

Kmo 20e Koz20a u 3ayem 4ymo-mo
C ucmema/ v3en , coenan

SN mw

ﬂsuaamenb
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CopeprKaHune

* [Ipobs1eMbI 3CKU3HO20 MPOEeKMUpPOBaHUS

* Ucnonwb3oeaHue 610K-cxembl usoenus

* [lpoumeHeHuUe Nooxo0a Ha rpumepe oemoHcmpamopa LA
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Mcnonb3oBaHue 610K-cxemMbl n3aenusa (npeobpasoBaHme JOKYMEHTOB)

Co3paaHue nepeyHA TUNOBbIX
KOHCTPYKTUBHDbIX 3/16MEHTOB

Mpeobpa3soBaHMe AOKYMEHTOB B 3/1IeMeHT 6a3bl AaHHbIX

npquocmb MoeHTHdMKETOpE! OokymeHTEl | OEvratend
HMaeHTHdMKETOpE | [OKYMEHTEI JABuratend
WA Buprep
¥3neiffleTanm BOUJOpp |ﬂnﬁasmbnnwﬂem ||ﬂnﬁaE=MTb TpeEnBaHme| WMMnopTypoBaTe  YOanuTb
I'E Viocunesny

| NofaenTe ysen

ma

= [lepeuenb yznos
Jewratens

PotopHan cuctema
BY

KHZ,

KBJ

Kamepa cropanua

Komnpeccop
TypBuna

T T ¥ T ¥ W T FFTTETF

Pacyer

Ha NPOYHOCTL
nerareu
MaLLIH

IO

e
——— et e bt

Tunosoe T3

naa

* Hopmbl npoynocti
* Hecywas cnocoBHocTs

HECYLLaA cNocoBHOCTE ANCKOE KOMMNPECCOpOE
HecyLan cnocoBHOCTE AMCKOE TYPEKH
HecyLLaa cnocoBHOCTE NONAToK KOMAPECCOPOE
HeCyLLaA cnocoBHOCTE NonaTok TypanH
* 3anacol AAMTENRHOA NPOYHOCTA
3anacel No ANUTENEHOA NPOYHOCTH JUCKDE KOMMPECCOpOE
3anackel No AAWTENEHOA NPOYHOCTH AMCKOE TYREWH
3anac no AAMTENBHDA NPOYHOCTH ACNATOK KOMNPECCOPOE
3anac no ZNUTENEHON NPOYHOCTA ACNaToK TypEuH
¥ (CoGCTBEHHEIE YaCTOTEI
3anac no coBGoTEEHHBIM HACTOTaM NONATOK KOMNPECCoOpoE
3anac no coBCTEEHHEBIM 43CTOTaM NONAToK TYPBUH

n . Tabauna 1 — OcHoBHEIE pacueTHEIE JAEHBIE AeMOHCTPAITHOHHOTO aATaTena TPJI-335 * Twunoeoe T3 MIT,
= [epeyennb petanei - i
BOATOBOE COEAMHEHME Pexxant o Pecypc ocHOBHBIEX AeTaneil
LWnnuesoe coeanHeEHNE pabortsy/ Texmrieckae Izpaetp o Pecypc xonogHoi wact
b 4 A ZaEmme FPASMEPHOCTS | TApaMCTDA Pecypc ropadei yactu
nonartka v Janrarons
b Anck R 35 ;
T: . KTC
PacqeTHEIH peskHM Ara, kre c ¥AE.I'I BHEIN pacxod TONAME]
R. EMMERT d rd3a Ha BEbIX 04E N2 KaMEpPEBl CropaHKnA
'V meneHEIT packoX TOILTHEA o —— <14 M PaTyp A P B
H=0, M=0, acca Apwratens
MCA, Gz =10 Temmneparypa rasa Ha BEIXOZIE H3 T K <1250 Anamerp geurarens
KaMepsl cTOpaHHA ) ,ﬂ,J'IHHE ABWraTena
TabapuTHE® pazMepsl | JHAMETP D, mm 150 Tara
JBHraTen ATHHA L. mm =520
Cyxax macca Mo, & <13
JBHTaTend
P XomxomHas 9acTe =10 000
cevpe Topaas gacts THEE =8 000

Unag..y
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Mcnonb3oBaHue 610K-cxemMbl n3aenus (npeobpasoBaHme JOKYMEHTOB)

Ceasb TpGGOBaHMﬂ C TUNOBbIMU KOHCTPYKTUBHbIMMU d/1IEMEHTAMMU

‘ Macca asuratens X

MaenTudmkatope JoKyMeHTEl | Oswratent
Wz |Mau3 aBuraTens |

|ﬂaﬁaswrt: AOKYMEHT H AobasuTs TpebosaMe H WMMnopTHpoBaTL \ ¥panute STankb! MMSHEHHOMO LKA
Homep pasaena: |0 CTpaHiua pasaena: |0 |

W
* Hopmb! npounoctn
* Hecywan cnocoBrocte OnucaHue:
HECYLLan cnocoBHOCTE AWCKOB KOMNPECCOPOE
HECYLLaA cnocoBHOCTE AMCKOB TypBuH |
HECYLLaA CNOCOBHOCTE NONATOK KOMNPECCOPOE
HECYLAs cNocoBHOCTE NonaTok TypBuH
~ 3anacel AMMTENEHON NPEYHECT KaTeropui
3anackl No ANMTENEHOI NPOYHOCTH AMCKOE KOMNPECCOPOE -
3anacel No AAUTENBHOI NPEYHOCTH AMCKOB TypOUH MaeHTHdHKETOPLI JoKyMeHTHI ABuratend

Hasearise: | |

¥aaniTb

3anac no AMMTENLHEH NPOYHOCTH NONATOK KOMNPECCOPOB

3anac no AAUTENEHONH NPOYHOCTH NONATOK TypEUH Y3J1blfﬂETaJ1M
* CoBCTBEHHEIE HACTOTEI
3anac no coBCTEEHHBIM YaCTOTaM NONATOK KOMNPECCOPOE ‘
3anac no coBCTEEHHBIM YACTOTaM NONAToK TypGuH
~ Tunosce T3 MIT)
* Pecypc ocHOBHBIX geTanei
Pecypc xoneaHoi Hactu

YaanaTs [ [obasuTs y3en |

PexoMeHAYeMOE SHaUEHHe: | MeHbwe | ‘13 | |><r | Y3nb1,CucTensl, leTanm M T, n.:

s
CoxpaHuTs BoccTaHoBUTE

Pecypc ropaueii wactn
+ fewrarens = [epeuens ysnos
¥aeneHelid pacxog Tonavea ,ﬂ,BH raTenks

TEMHEEaﬁia rasa Ha BbIXO4E U3 KEMeihl croiaHun P OTOpHAEA CUCTEME

Auametp genratens BY
JnuHa geurartenn KH,ﬂ,

Tara KBﬂ,
Kamepa cropaHua

AeuraTtens

Komnpeccop
TypBuna
= Mepeuenb aetanei
bonTosoe coeguHeHne
Wnvuesoe coeaberne
b nonatka
b AMcK

T YT wTwETVYTITrTwTTwrew’r
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Mcnonb3oBaHMe 610K-cxeMbl n3genms (npeobpasoBaHme JOKYMEHTOB)

Ceasb TpGGOBaHMﬂ C TUNOBbIMU KOHCTPYKTUBHbIMMU d/1IEMEHTAMMU

HECYWAR MocoBHOCTE AWCKOE KOMNPECCOPOE X

MaeHTUMKATOPEI JokymeHTsl ‘ Asuratend

|,ﬂ06aﬁwrb AOKYMEHT " HAobasuTe TpeEoBaHMel WMnopTuposaTe  YAanuTb

Mg |Hecywan cnocofHocTs Amckos KoMmpeccopos

STanbl ¥MSHEHHOTO LAKNE

Homep pazgena: |0 CTpaHuua pazgena: |0 |
Wia j Mpoektmpoearne
~ Hopwmbl npounocTi PR | |
* Hecywan cnocoBrocts Onucanme:

HECYLLAA cnocoBHOCTE MCKOB KO
HECYLLAA CNoCoBHOCTE AUCKOB TYpEMH
HECYLLAA CNocoBHECTE NONATOK KoMApECcopos
HECYLLAA cnocoBHeCTe Nonatok TypBuH

~ 3anacel ANMTENBHOA NPOYHOCTH
3anacel no ANWTEN BHOI ApPOYHOCTH AUCKOE KOMNPECCOPOE
3anacel No ANMTENBHOA MPOYHOCT ANCKOE TypBun
3anac no AMUTENEHOR NPOYHOCTI AONATOK KOMNPECCOPOE
3anac no ANUTENEHOH NPOYHECTH ACNATOK TYPBUH

~ CoBCcTBEHHLIE HaCToThI
3anac no coBCTEEHHBIM Y3CTOTaM IONATOK KOMNPECCOPOE
3anac no coBCTEEHHBIM YACTOTaM NoNaTok TypBuH

~ Twnoeoe T3 MIT,

KaTeropum

j MpounocTe Hecywaa cnecoBrocTe

MaeHTHdMKETOPEI NoKyMeHTsl

Aswratenn

| Yaanuto

Yanel/0eTanm

| NobaeuTs y3en

* Pecypc OcHOBHBIX geTaneii PexomeHpyemoe sHaqerwe: |Bonbwe T ‘ |1.3 | ¥3nbl,CHCTEME] lETAMM M T, M.: Vs
Pecypc xonoanol uactu CoxpaHiTs BOCCTaHOBMTE = Iepeuens ysnos
Pecypc ropayei vacTn

~ [leuratens ,ﬂ,BH raTenks
Yaeneneiil pacxog Tonanea POTOFIHEH CHCTEMA

TEMHEPETYPE 333 HA BBIXOAE N3 KaMEDEI CTOpaHnA
Macca gewratens

BY

Juametp geuratens Komnpeccop | | KBA | KHA KH'ﬂ'
Anuna gewratens KBﬂ,
Tara Pabouqee koneco | _I Pabouqee koneco _I Pabouqee koneco
Kamepa cropanua

_I Pafiouee koneco Bnnoe

_I Pabouee koneco Bnnae

AWK

AWK

_I Pabouee koneco LIBK

_I Pabouee xoneco LIBK

Unag..y

LleHTpanbHbIN MHCTUTYT aBUALMOHHOIO MOTOPOCTPOEHMA UMeHM M.U. BapaHoBa

Komnpeccop
TypBuna
= Mepeuenb aetanei
bonTosoe coeguHeHne
Wnvuesoe coeaberne
b nonatka
b AMcK
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Ncnonb3oBaHue 610K-Cxembl U3aenma (KOHCTPYKTOP ABUraTens)
C6opka cxembl gsurarens

| OT _TGE (d150)

WaEHTUdMKET PRI JlOKyMEHTEI | JBwratenn

Mna: |DT_TGE (d150) | [OKYMEHTEI

| OobasnTs | | Yaamuto |

. HazsaHme: | | 1| Tunceoe T3 gna MIT]

* DT TGE OnucaHue: .
Bepcun (DT_TGE (d130]) 2| Hopmel npodnocti

TpebosaHua
Mogenn

CoxpaHHTe BoccTaHoBMTE |
P WMaenTudukaTopel LOoKyMEHTBI

AevraTend

11 ZoomIn  ZoomOut  YBEAWYWTH WPMBT  YMEHBWMTE WPMGT YanelfdeTanm

| NobaeuTe y3en

Mma

Aeuratens

* [epeyenb y3nos
lewratens

PoTopHan cuctema
BY

KHA

KB

Kamepa cropanua
TE]

THA

Ban HA

Ban B

Conne
Komnpeccop
TypBuna

* [epeuennb AeTaned

KomMnpeccol

Pafioqee Koneco | |_| Pabouee Koneco | Wanyesce coeguHedne
F nonartka

PoTopHasa cucTeMa |

NE Hmna BugnmocTte Leer

MOAWATHIK.

* T T wT T VT wTwwwrow

Kamepa cropaiua | | TypbuHa |

m nenarka
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Mcnonb3oBaHue 610K-cxembl n3genusa (asTomatnsmpoBaHHoe co3gaHue MT)

ABTOMaTU3MpOBaHHOE co3aaHune MT ana Bcero usgenusa, ucxoaa us cobpaHHom cxembil

Hdeuratens

|

PoTopHaa cucTema

!

KomMnpeccop

4

Kamepa cropaHia

TypbuHa

Unag..y

Haermupncaropsr | AokyneHTol | flsuratemn

| AoBaswTs norynenT | JoBasi TpeBosarive | Mmnopriposats  Yaamems

Vims

~ Hopme: npounocm

~ Hecywan cnocobocts
HecyLLia €NOCOBHOCTE AUCKOE KoMNpeccopos
HecyLuan cnocoBHoCTE guckos TypBiH
HECYLL4aR €NOCOBHOCTE NONATOK KOMNPECCOpOR
HECyLLaR €NoCoBHOCTE NonaToK TypBiH

~ 3anackl ATUTENBHOI NPOUHDETH
3anackl Mo ANMTENLHOH NPOUHOCTH ANCKOE KOMMPECCOPOE
3anackl N0 ANMTENLHOH NPBUHOCTH ANCKOE TypGMH
3anac N0 ATUTENEHOI NPOYHOCTI N1ONATOK KOMNPECCopos
3aac N0 ATUTENEHOI NPOYHOCTI NONATOK TYPGHH

~ CobcTaenneie wacToTs
3anac N0 COBCTEEHNEIM HECTOT2H NONATOK KOMMPECCOPOR
3anac no coBCTaeHNEIM HacToTal nONaTOK TypBUN

~ Tunosoe T3 gna MIT}

~ Pecype ocnosn Aerancii
Pecypc xonogwoil YacTi
Pecypc ropaued wacTn

~ [lswratens
Yaensheii pacxoa ronsinea
TerNEpaTyPa raza Ha ESIXOAS U2 KAMERE! CropauA
Macca asurarens
[Jnavierp genratens
Jnuna eurarens
Tara

AlBurarens 0

HawmeHosaHue Jokyrent Yaen Mog¥szen ferane MNoplerane 37an 2kl Kateropua [Mogkateropua  3HadeHwe  PasMepHocTe
YaeneHeIll packog Tonauea Tunosoe T3 ana MITQ Jeuratens <14 kr/{krctu)
Temnepatypa raza Ha EbIXOAE W3 KaMepel cropadua | Tunocece T3 ana MIT Jewratens <1250 K
Macca gguratena Tunceoe T3 gna MITO Jeuratens <13 Kr
AwameTp geuratensa Tuncece T3 gna MITQ Jeuratens =150 [
AnuHa geuratens Tunosoe T3 gna MITO [euratens <520 (1Y)
Tara Tunoeoe T3 gna MITO Jeuratens =35 Krc

PoToprHan cHETEME O
Kamepa cropasnns o
Komnpeccop O

Typbuna (4]

LleHTpabHbIN MHCTUTYT aBUALMOHHOIO MOTOPOCTPOEHMA UMeHM M.U. BapaHoBa




Mcnonb3oBaHue B610K-cxembl n3genua (asBTomatmsmpoBaHHoe co3gaHue MT)

ABTOMaTU3MpOBaHHOE co3aaHune MT ana Bcero usgenusa, ucxoaa us cobpaHHom cxembil

Asnratens o
leuraTtens

HaumeHoBaHNe JokymeHt Y¥zen MoaY¥3en Jetane MNoadetans 3ran XU Kareropna Mogkateropua 3HayeHne PasMEpHOCTE

‘ YaeneHelil pacxoa TONANES -PBI"!EFEDEB ana Aewratens <14 Kr/(krc™)
Tennepatypa rasa Ha sbIX0j€ U3 KaMEPSI CrOpaHIA L'I";I?Amm AA lenratens <1250 K

I

Tunoeoe T3 gna
Macca agnrarens M lenratens <13 Kr

[Qnamerp asuratens Hﬁfﬁ“’emw [Nanratens =150 am

Tunosoe T3 gna

AnuHa geuratena MITA Jewratent <520 MM
Tara H‘FFEOEB AR [Jewratene =35 Kre

Komnpeccop (4]

Pabouee woneco ()

Haumeroearne Jokyment Yien MoaYsen Aetane MNoaferane 3ran XKL, Kateropua Moakateropua 3HaYEHWE P a3MEPHOCTE
. Tunceoe T2 gns Pabouee
>
Pecypc xonoaHoi yactu MITA Kemnpec, coneco 10000 Umkner
nonatka

AonaTKa (4]

Haumerosanme Nowyment Ysen Mog¥sen  [lerans Mopfllerans  3ran KUl  Kateropwa  Mogkateropws  3Hauemue Pasmeprocte
HECYLLIaR CNOCOBHOCTH NONETOK KOMNPECCOPOE Hopsi npousiacn | Kownpec... | 200€€ nonar. Mpoexposa... Mpouna... =LA 2

cyu pecEaps prst np PEC coneco posKTVpOBa... | TIpOSHE.. oo cobrocTs

Ame o

[ e ()

P, I —————— Haumerosanne OKYMEHT Ysen MogYsen erane MNoaferant 3ran X Kareropua Mogkateropua 3Haqenmne PasmepHocTe
| oasis nokymen | AoSasuTs TpeSosarue | Mmnoprvposats  Ynamems Hoxyr A 4 P! i P! P

[’ HECYLLaA cnocoBHOCTE ANCKOE KOMNPECCOpoE Hopmel npoudectn | Kemnpec. Pabouee MCK MpoexTipoea... lNpouHo. Hecyugaa »1.3

= cyu A peceap! PMslnp PEC coneco A P PoBa... TIROUHO. | oo coBrocTs ;

~ Hopum: npouocin

~ Hecywjen cnocoBrocts
HECyLLps CTOCOBHOCTS AMCKDE KOMNPECCopos
HecyLLas C10COBHOCTS AMCKDB TYp6HH Typbuna o
HECYLLaA CNOCOBHOCTE NBMATOK KOMNPECCOPOB
HECYLLIaR CNOCOBHOCTS NONATOK TypBIH

~ 3anacel pnTensHoii nposHOCTH Paouee xonecs O
3anack! Ne ATNTENEHOH NPOYHOCTH ANCKOE KOMNPECCopes
3anackl Ne ANTENLHOI NPOYHOCTH ANCKEE TYPGMH
3Emmow‘p:rm,m; ,.pfmm m‘:"m“ zsnpxmpo, Hanmerosanne Hokyment ¥sen MoaY3en Jetane MNoaferans 3ran XL Kareropua Moakateropua 3HayeHne PasMepHOCTE
3aNaC MO ANMTENEHOI NPOUHECTH NONATOK TYPBIH

- " Tunosoe T3 ans Pabouee
Cobereennsie wacrore: Pecypc ropadeil wactn A TypGuna 8000 uwkAbl
3anac NO COBCTBEHHBIM HACTOTaM NONATOK KOMMPECCOPOE M4, Koneco
3anac N0 COBCTBEHHBIM HACTOTak NONZTOK TypBMH
~ Tunosoe T3 ana MIT)
Pecype OCHOBHBIX AeTaneit
Pecype xonoaHoii uacti nonaTKa (4]
Pecypc ropadeii yactn
~ Bewrarens Hanmerosanne Jokyment Yzen MoaYsen Jerane Moalerane 3ran KL Kareropua Moakateropua 3HaueHune PasMepHocTE
YgensHeii pacxoa Tonnea
TemnepaTypa raza Ha EEIXOAE U3 KAMEPE! CTOpaHMA " " " T PaBouee n n Hecywaa y
HECYWaA cNocoBHOCTs NonaTok W opMEl NpOUHOCTI MHa nonar... OEKTUPOBA... GUHO.. >
Macca gsuratens cyu P P P ¥P Koneco P P P cnocoBHocTe
Auanerp gouratens
Anuna gaurarens
Tara
AHCK (4]
Haumteriosarme Noxyment Ysen MoaYsen  [lerans Moaflerans  3ran KLl Kateropws  Mogkateropws  3rawenue Pasmeprocte
PaBouee Hecyuyaa
He 28 cNecoBHOCTE AUCKoE TypEuH Hopmer npoutcctn | TypBuna MK Mpoextnpoea... Mpeuno.., =14
cyu A Rl prast np P! koneco A poskTIp P! cnocobrHocTs

LleHTpabHbIN MHCTUTYT aBUALMOHHOIO MOTOPOCTPOEHMA UMeHM M.U. BapaHoBa




Ncnonb3oBaHue 610K-cxembl U3aenma (aBTomaTuanpoBaHHoOe co3aaHne MT)
AsBTOMaTU3MpOBaHHOeE co3aaHne MT AnAa oTaeNnbHbIX Y3108

Komnpeccog O

Pabouee koneco 0

Oevratens
HaumeHoeaHue Jokyment Yzen Moa¥zen Jerane Moglletane 3tan KU Kateropun Moakateropuna 3HaueHue PasmepHocTe
Pecypc xonoaHoil Yactn HIEFEOE 3 ana Komnpec.. izg:::e >10000  Uwnknwl

NMocTtaHOBKa

Komnpeccop LEERE o 3agauum

|_ Haumerosanne Joxyment Ysen Mog¥sen Jetane Moglletans 3ran KLU Kateropua Moakateropua 3HaqeHne PasMepHOCTE o nTM M M 3a u M M P K
Pafioues koneco HECYLL3A CNOCOBHOCTE NONATOK KOMNPECCOPOB. Hopmel npouncct | Komnpec... i;g:::e nonar.. Mpoektupoea.. Mpouno.. E:z;?ocrb =2 KOM n pecco p a
OWCK
amncx V)
HaumeHoeaHue JokyMeHT Y3en Mog¥zen Jetane Moglletans 3tan KU Kareropua Mogkatercpua 3HAYEHWE PA3MEPHOCTE
nonaTka
HECYLLAA cNocoBHOCTE AUCKDE KOMMPECCOpoE Hopmel npounect | Komnpec.., E:j:z:e AMCK Mpoektupoea.. Mpouno.. E:z:g?ocrb =13
Typbuna
I_ Typbuna 4]
Pafoues Koneco
PaBovee koneca (L)
AMCK HawumeHoeanne Jokynent Y3en MogYsen Jerans MNoafetans Fran KL Kateropua MNogkateropna 3Ha4eHnE Pa3MEPHOCTE
Pecypc ropaqeil yactn HFFEOEB ana TypBuna :j:::e =8000 LuKABI
nonaTtea
nonarxa o MNocraHoBKa
HawmeHosarne Aokyment Y3en MogYsen Jetans Moglerans Sran AL, Kateropua Moakateropua 3HaueHuE Pa3smMepHOCTE 3aAa q ”
HECYLLAA CNocoBHOCTE Nonatok TypBuH Hepmel npounoctn | TypBuna E:j:::e nonar. Mpeektuposa.. Mpoune.. E:c‘z;?ocrb >3 0 nTmmum 3a u umn
LokymeHTel PK TypﬁMHbl
AHCK 0
1| Tunceoe T2 gna MITO
HaumeHosaHmne Aowyrent Y¥3en MogY3en Jetane Moafetans Jran KLU Kateropua Moakateropua 3naveHue PasmepHoCTe
PaBouee Hecywian
2/H pMEBl NPOYHOCTA HECYLLEA CNocoBHOCTE ANCKOE TypBuH Hepmel npounoctn | TypBuna oneco ANCK Mpoektupoea... Mpouxe.. cnocoBHOCTE =14

UM a ' LleHTpanbHbI MHCTUTYT aBUALMOHHOTO MOTOPOCTPOeHMA nMeHn M., bapaHosa




Mcnonb3oBaHme B610K-cxembl U3aenuna (ynpaBaeHme pacyeTHbIMU LLenoYKamm)

CBA3b KOHCTPYKTUBHbIX 3/1EMEHTOB U PaCYeTHbIX Lienoyek:
* Mogenu
* CBAasu

* Pe3ynbTaThl BblYUCNEHWNN (O,CI,HOI'O, HECKO/IbKUX Unu onmmmsau,mm)

Oswratens | /,—-—\M
Vs
{ ,.—--\ +input? 5 fevratens
17
A i

i =—Y  +inputs
i -
W POTODHEA CHCTEME

S DT_TGE (d150)
MaeHTUdMKETOPbI [LokyMeHTel | Oswratenn
Wma: DT _TGE (Komnpeccop)
| [HofaeuTs | | Yaanute | |
Waa HassaHue: |
* DT TGE OnucaHue:
Bepcum (DT_TGE (Komnpeccop))
TpeBoeanua
Mogenu
CoXpaHuTb BoccTaHoBMTE
1:1 ZoomIh ZoomOut YEenMuuTb wpudT  YMEHBWMTH WPKGT
e mn Bugnmocte Leer
22 1_term true { )
23 2_rotor_system | true m
f PoTopHas cucTemMa
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Mcnonb3oBaHme B610K-cxembl U3aenuna (ynpaBaeHme pacyeTHbIMU LLenoYKamm)

CBA3b mogeneit/pe3ynbTaToB U 3/1EMEHTOB CXeMbl ABUraTens

E DT_TGE (d150)
MaeHTHdUKETOPLI [LokymeHTel | Oswratenn
Wma: DT _TGE (KomMnpecoo)
| [AofasuTs || Yaanute | | ~TGE (Kormpeccop)
Vnas HassaHme: |
* DT TGE OnucaHue:
Bepcum (DT_TGE (Komnpeccop))
TpeBoeanua
Mogenu
CoXpaHuTe BoccTaHoBMTE
1:1 ZoomIn ZoomOut YEBEnMuMTE WpMdT  YMEHBWMTH WPKGT
Oeuratens
Ne Wnan BuanmocTs Lger PoTopHaa cucTema
22 1_term true )
Conno
23 2_rotor_system  true m Ban Komnpeccop KamMepa cropaHia TYPGMHE
W ew e [ []
MO ALINANHAK Paboqes Koneco Paboqee koneco
I_ OWCK |_ AWK

1 ! 1
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Mcnonb3oBaHMe 610K-CXxembl U3aenms (aBTomaTuyeckas NpoBepKa TpeboBaHuin)

CeA3b TpeboBaHMii, moaeneii n pe3ynbTaTtoB — aBTOMAaTM3aLMUA NpoLLEecca NPOBEpPKHU

OevraTeno

!

PoTopHasa ciacTema

T

Ban

1

MoawmnHKK

k

KaoMnpeccop

I_ Pabouee Koneco

T

L

OWCK

3

KamMepa cropaHwWa

!

TypbiHa

|_ Pabodes Koneco

|_ Ok

Conno

Unag..y

Asurarens (4]
Haumeriosanme Nokyment Yaen MoaYaen  [erans Mollerans  3ran XK1 Kateropus Mogkareropus Inauenne DasmepHocTe Yreepaaero
¥aeneHeIA pacxog Tonavsa DI‘I’:FEDEE an Aewratent Pacxog Tonnuea Pacxog Tonaumea <14 Kkr/(krc™y) | Yat | ‘Q I'I| ‘ r | 11225 V
Becoesie — —
Tunosoe T3 gna nokasatenu Becosele nokasatenu
Macca gewratena ML Aewratent Becosbie Macea <13 Kr Yar ‘Q I'I| ‘ r ‘ 12,3347 V
nokasaTen — _—
Tunosoe T3 gna
Juametp geuratena ML Aewratent KoHcTpykuna KoHcTpykuna =150 MM | Yar | ‘Q ﬂl r
Jnuwia geuratens L‘I‘;&‘L‘"em A Renrarens Kenerpyruun Komerpyruua <520 wm | var | ©@n|| r| sw7 v
Tara Hﬁ&f"e Bam - penrerens =35 Kre | var | ©n r
Komnpeccop (4]
Patouee keneco )
A o
Haumenosanme Jokyment Yaen Moa¥sen  [erans Mopfletane  3van KL Kareropua Moakateropus Inauene DasmepHocTE Yreepaaero
*—0 . . Tonosoe Tam | Pabouce Mpourocts EP““”““ — |_u | onl[r
ecypc xonoaoii uacm s ounpec... PeEoue e iy icecian - = v
AONTOBEUHDCTE —
HeCyLWwan cnocobHocTs Juckoe komnpeccopos (KB1)  Hopmel npoyroctn | Komnpec.., Ez?z::e AMCK Mpoextnposa. | MpouHecTe Hecyuwian cnocobHocTe >14 | Harl |o I'I| | r ‘ 1.8223 V
Typbura o
Pabovee koneco ()
AmcK 4]
® ® Hawmenosanme Nokyent Ysen Moa¥sen  [lerans Moallerane  3van K1 Kateropus Moakaterapus 3Hauerie Ja3MepHOCTE Yreepaero
MpounocTs —
. Tunosoe T3 gns Pabouee Mpounocte
Pecype ropaued uacta i Typusa oot ek Hﬁoum)m [THEe— 28000 | uwcnes | var ©n|| r | s 7
ADArGEEUHDCTE — _—
HECYLLAA cNOCoBHOCTE AUCKOE TypBuH (KB1) Hopmel npoynoctn TypbrHa E:::::E ANCK MpoekTposa. | poyHocTe Hecywan cnocoBHocTs >1.4 | Har ‘ |Q I'I| | r ‘ 1.602 V
PaBouse MpoukocTs MpourocTs e Foyn
HECYLLAA cNoCoBHOCTE AUCKoE TypBuH (KB2) Hopmel npoynoctn Typbuna Koneco ANCK Mpouocts Hecywan enocoBrocTs >1.4 | Yar ‘ |Q I'I| | r ‘ 1.4035 V
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Mcnonb3oBaHMe 610K-cxeMbl U3genus (ynpasieHune Bepcuamm)

Peanusauuma nocnenoBaTeNbHOCTENM LIArosB NPOEKTUPOBAHUA B BUAE LLeNOYKM BepCuii

~ DT TGE
Bepcun (DT_TGE (MpogoneHeii paspes))
Tpebosanna
Mogenu

MoeHTuduKaTops! JokyMeHTHI Osuraten

¥3nel{leTanu

| [AofiaeuTe ysen |

Wmn

* [lepeuens y3nos
Jewratens
PoTopHan cuctema
BY
KHA
KB,
Kamepa cropanuma

rrr r vy rvrvrrorw

Komnpeccop

TypBuna
~ [epeuyens aetanei
Bontoeoe coeguHenne
LWnnuesce coeamHeHne
nonaTtka
AUCK

- v

Unag..y

| - OT_TGE

I—"l - DOT_TGE (PoTopHas cucTema)

|—i| + DT _TGE {noawwmnHwi)

I—'l - OT_TGE (TypBuna)

I_I leuratens

| HevraTtens

PoTopHana cucTemMa

.
EEESE e
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levratens
Komnpeccop

levratens
Komnpeccop

PoTopHana cucTema

TypbuHa |

e,

- PoTopHasa cucTema

MogwmnHIK.

_I Kamepa cropaHus

leuraTtens
- Komnpeccop

- Pabouee Koneco

Conno

_I - PoTopHas aucTema

MoawwmnHIK

Y KaxKaoun sepcuum:
* Cxema uspenus

*  COBOKYMHOCTb
pacyeTHbIX Lenoyek

*  COBOKYMHOCTb
mMmozenen/pesynsraTos

* MaTtpuua TpeboBaHui

25

CoxpaHeHue n
OTCNEXKMBAEMOCTb
MCTOPUUN U3MEHEHUI




Mcnonb3oBaHMe 610K-cxeMbl U3genus (ynpasieHune Bepcuamm)

BO3MOKHOCTb KONMPOBaHUA
BEpPCUM 1 eé coaep’KMMoro:

* Cxema
* Mogenu

* PacuyeTHble Lenoykm
* MaTpuubl TpeboBaHMM

L

JlokanbHble uccnepoBaHuA

| - DT _TGE (MpoaoneHsi paspes)

- PoTopHas cucTemMa

| - Pabouee Koneco (aTepwan 2)

5

I - DT_TGE (MpoaonsHeii paspes)

Fo6anbHble uccnesoBaHus

Oeuratens
Kamepa cropalusa

_I - PoTopHaa cacTema |

- Pafouee koneco

’\1 - DT_TGE (D=130 m, R=30 k) |
| - DT _TGE (D=170 mm, R=35 wrc) |

_I - PoTopHan cicTeMa |

MoawmnHiks:

- Pabouee koneco

- Pafiouee Koneco

ul OT _TGE (D=200 mm, R=80 rc) |

_I Aerratens |

_I - PoTopHas ancTema |

MoAWMIHKK.

_l - Komnpeccop |

Asuratens

- Pabouee koneco

AWK

_I - PoTopHan cucTema

MOAMIHKK
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CopeprKaHune

* [Ipobs1eMbI 3CKU3HO20 MPOEeKMUpPOBaHUS

* Yicnosb3osaHue bsoK-cxemeol u3soenus

* [lpumeHeHue Nodxo0a Ha npumepe oemoHcmpamopa LU/J

L .y
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[emoHcTpatop umndposoro aAsonHuKa M

MonrnoyeHHro1li U4 I'T4 — 6-10 nem.

HAemoHncmpamop U (3kcnepumeHmansHeili TP msazoli 35 kac, ynpouwjeHHolU KoHcmpyKyuu) — 2-4 200a

Lenu cozganmna — chpopmuposaHue 8 Kopomkue cpoku HT3 8 obaacmu npumeHeHUsa mexHonoz2uu LA (u cmexcHbix ¢ Heli

mexHosoaull) 8 meyeHue #Uu3HeHHo20 YuKnaa ' (paspabomka, ucneimaHus, npouseodcmeo, 3Kkcrayamayus)

3D CAD yanos w AICE_(susyansc

9;::?1?\ 91::?,%

‘91?:1?1?\

Moays MAO ana USK u TBA

L‘-—fi . }imi.‘/
um‘““ tit:

& wl

Fa30ammaMsseckwA pacver UBK u TBA

TPOWOCTHAR MOAEN
Commecrmasi paceir no TN

lNonHaa aemomamu3sayua u napamempusayus

Unag..y
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[JemoHcTpaTtop umdposoro AsonHuKa M

LMOPOBAA MN/IATOOPMA + UHTEPDENC

o BaHK maTtepuanos

©ol ) oKyMeHTaums %
/7% McxopHble faHHble N\ g g g
>

1.' MaTpuua TpeboBaHui

Basa gaHHBIX K

ol COMBUSTION p—
roe> ] Cumenon] + pesynbTaTos

D i ’Iés;?—» ::g tt

couRLMG  — Mamputsl

1d_model_null 1D mopgens TP[, pacuemoes
1d_model_termo # -
2d_rs_2.6 R —
‘—

2p_psh

AHanUTUYECKUE MOAENN  Mamputor '
R g e o < B 7 oot
Ed_csl 3 ) Mamputor ﬂ\ :
_va . — «HayanbHbiid TPO»: pacacmos

A J | )
2d_cbk 26 “ ‘ : ﬁ .
- __g — « [ «+ ioso

2d so 2.6 __ s ‘ 3D CAD + CAE TepmomMexaHHYECKan
2d_grf_ 2.6 ' . ’
2d_pc NpogonbHbIA paspes

\ / o - Jusamuyecras
2d_CBKRK_CADO I = i 3D UHTerpaneHbie CAE
2d_cbl_str UNAY 0 et
2d_TVDRK_CADD YTouHeHue 1D
2d_twd_str
2d_raz

WToroeas KoH$Urypaumsa:
CAD + 1D+3D CAE
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CTpYKTypa AeMOHCcTpaTopa undposoro ABonHuKa M

-
1

i 1 model_null (Hynessbie s
1

i napameTpbl y3/108)

1

Hynesble
napameTpbl y3108
Y ra6 ’
abapuTbl noAwWNNHUKA 0 50
5 2d_pSh (nOALUMrIHMKM [aHHble AnA NPOYHOCTU Bana
1 onopbl)

2 model_termo (npeasaputenbHas
TepMOANHAMMKaA)

Fo=====s
IR

1
MNapameTpbl Onametp
pamerp —»1 3 2d_rs (poTopHasa cuctema) onopl

Komnpeccopa

1

Iy } ]
{ <
[ qaa;m BpaweHna | | »! 82d_val (aHanutuka Bana) J'W

FabapuTbl KOMnpeccopa 4 0

1] 50
4 2d_cbk (avanutuka Ocesble ycuna TabapuTbl

MapameTpbl
Komnpeccopa

Komnpeccopa
Komnpeccopa) Ta6apuTbl TYp6UHbI i AN
OceBble ycunusa

—3! 62d_tvd (aHanuTMKa Typ6uHbI) rabapwei N
.

MapameTpbl
TYpOUHbI

TYP6UHbI
[ MapameTpbl 41 ] 1 l FabapuTbl Typ6UHbI A1A conna ] _—
[ NapameTpbl gna ]

Kamepbl CropaHua

Kamepbl CropaHuna i
[ Napamerpbi ] | P p ) 7 2d_cs (aHanuTtuKa { FabapuTo KC l .

Kamepbl cropaHuna J Kamepbl CrOpaHMﬂ)
v
Naowanb g "
9 2d_so (aHanutuka conna) |
conna - i

.,
\AAAA

‘ 10 2d_grf (C60pKa 1 npoBepka
- rabapuUTHbIX pa3mepoB)
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CTpYKTypa AeMOHCcTpaTopa undposoro ABonHuKa M

-
1
1
1

8 2d_val (aHanutuka Bana)

YacrtoTa
BpaLLeHuA,
OnameTp Bana

10 2d_grf (C60pKa 1 npoBepKa
rabapuTHbIX pasmepos) =

Bce rabapuTHble
pasmepobl

v i “ o

11 2d_pc (CospgaHue u otnagka
reomeTpuu NPOTOYHOI YacTn)

4acCTu Komnpeccopa

.
I \
Pa3mepbl NPOTOYHOM —\I _______________ _—r—'\

12 2d_CBKRK_CADO (2D CAD npoTou4Hoii

»i 4aCTU KOMNpeccopa W NpeABapuUTeNbHble

4acTu T

YPOUHbI

napameTpbl 10NaTKK)
1

[ —

Pa3smepbl NPOTOYHOM YacToTa BpalyeHus, maccosble || [peaBapuTenbHble >

XapPaKTEPUCTUKKN NONATOK pasmepbl AUCKa

14 2d_CBK_str (npouHocTHOE 2D

NpoeKTUpOBaHME Komnpeccopa)

13 2d_TVDRK_CADO (2D CAD npoTo4HoOM

yactTm TypbuHbI U nNpeaBapuUTeNbHble

Unag..y

napameTpbl 10NaTKK)

[

YacToTa BpalyeHus, maccoBble | lpeaBapuTenbHble
XapaKTePUCTUKM JIONATOK pasmepbl AucKa

15 2d_tur_str (npouHoOCTHOe
2D npoeKkTupoBaHue Typ6uHbI)
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A

16 2d_CAD_razrez (2D pa3spes,

Pasmepobl
AMUCKa
Pasmepbl
AMCKa
V¥
cornacosaHue
KOHCTPYKTOpPOM)

pasmepos

| SE——




[lpumeHeHMe nogxona Ha

1. ObpabomKka 0oKymeHmMos

2. Peanu3ayusa n02uKuU 3CKU3HO20
npoekmuposaHus 8 naamegopme (1-2 yaca)

3. Pazpabomka KoHcmpykyuu 0158 D=150mm,
R=35 Kac (30 MUHYT)

4. KonuposaHue sepculi u nposedeHue
2n06anbHbIx uccnedosaHuli (15 muHym)

s [Py

£
RERE AR R RE A AN AR BE

[ o Tr—— W prorre gy B i

=\ EET

npumepe gemoHcTpaTtopa L/

Anamertp, Tara, Macca, AnuvHa,
MM Krc Kr MM
150 35 12.8 545
170 35 14.4 485
130 30 10.4 534
200 60 19.2 539
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BbiBOAbI

Ucnonb3oBaHue cxembil KOHCTPYKLUMU usgenus OemoHcTtpaTtop LA + OnucaHHbI noaxoa =

BblLLEONMUCAHHbIM 06pa30M no3ssonAeT: ° I'InaTd)opma ans 06V‘-IEHM$|

* JlorMyecku coeguHUTb Yepe3 TUMOBble KOHCTPYKTUBHbIE .
anemMeHTbl TpeboBaHUA, MOAENN, PaCUYEeTHbIN LEenoyYKu U
aHaNU3NPYeMyIo CXeMy KOHCTPYKL UK

Mnatdpopma gna NPoeKTUPOBAHUA
manopasmepHbix I'TA,

* Mnatdopma gna tectTupoBaHuUA
oteyectBeHHoro NO

* ABTOMAaTM3UpPOBATb Npouecc c6opKMU U NPoBEPKU MaTpuL,
TpeboBaHui

* ABTOMaTM3UPOBaTb NOCTAHOBKY 3a4ay ONTUMM3ALMUU ANA
y3nos/petanei

* PeanusoBaTb BEPCUOHHOCTb, YTO AaeT BO3MOXHOCTb
NpPocneXuBaTb UCTOPUIO U3IMEHEHUM  KOHCTPYKLUW,
moaenei n tpeboBaHum

N

* Mpo3payHocTb M yao6cTBO ynpasieHue sTanamm aBaH.
N 3CKU3HOrO NPOEKTUPOBaHUA

* YMeHblUueHue BPEMEHU U TPYA0EMKOCTU
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Cnacubo 3a BHUMaHue!

®AY «UUAM nm. N.U. bapaHoBa»

111116, Poccua, Mocksa, Ten.: +7 (499) 763 61 67
yn. ABMamoTopHas, 2 E-mail: info@ciam.ru
www.ciam.ru




