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Pa3paboTtka TexHonormu co3gaHma umdpoBoro ABoiMHMKA pegyKTopa Tuna PO55

OTtpacnb: MawmMHOCTpOeHUe
3akasuumk: NAO «3Be3ga»
lfop:2021-2022r.
Mpo6naematuka npoekra:

* PaspaboTKa TexHo/0rMM co3ganuna umMdpoBoro ABOMHUKA peayKTopa Ha
6ase ynodposoit nnaTpopmsl

* PaspaboTka cocTaBa LMdpPOBOro ABOMHUKA peayKTopa
* Pa3paboTKa pacyeTHbIx moaenei

* KomnnekcHoe TeCTUpoBaHume I'IﬂaTd)OprI, obecnevyeHue CTa6MI'IbHOCTM,
onTMMmm3aumAa (I)YHKLI,MOHa/'IbeIX Ka4yecTs

dTanbl pabort:

* 3Jran 1. «MogrotoBKka 6a30BbiIX KOMMNOHEHTOB LM$POBOro ABOMHUKA
peaykTopa, 1 ouepegb»

* 31an 2. «Pa3paboTKa 3KCNepUMEHTaIbHOM TEXHONOTUWN CO34aHUA
umdpoBOro ABOMHUKA peayKTopa, 1 ouepenb»

* 31an 3. «MoarotoBKa 6a30BbIX KOMNOHEHTOB LM$POBOro ABOMHMKA
peayKTopa, 2 ovepeb. PaspaboTka skcnepnmeHTaIbHON TEXHONOTUK
co34aHuA uMdPOBOro ABOMHMKA peayKTopa, 2 ovepeab. Anpobauma
TeXHONOrMM uMdPOBOro ABOMHUKAY
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Cxema noToKoB AaHHbIX LU poBOro ABOMHUKA

Uudposoii ABOAHUK — 3TO cucTema, coCToALan U3 UMdpPoBoi moaenn usnenma u AsYCTOPOHHUX MHOOPMaLMOHHbIX CBA3el ¢ nsgennem (npu
HanuumMm usgenma) u (MAKn) ero cocTaBHbIMMU YacTAMM.

iz
CucTeMa oXnajeHnn CucTeMa BEHTUANALWMM
CFX CFX Python
KoppekTuposka ccl dhaina
Pacxon HOBOIA CKODOCTEHD BDALIBHUA
[asnexne i
rMapaBnvuecKan CMCTEMa W1 Aw2
Temnepatypa
CFX - rupomychTa
MOMEHTHaA Xap-Ka
CMcTeMa CMa3ku DPUKUMOHHO-3YDUaTbie Myd Tl
> Amesim - MSC ADAMS
Pacxo,
. MPOYHOCTL M ECTKOCTH MouexT
aBreHme *—
A ANSYSWB e
Temnepatypa
HaNPAKEHHA
Mopfenn KMHEMaTUYECKMX CXEeM
nepemeLLeHIs -
Younus KISSsys MSC ADAMS
input fxt
JnNeKTpUUYECKaA cUCTeMa
CKOPOCTH BPaLUSHUA
Amesim Ceapka kopnyca | Banbi | ) )
YacToTel BO3ASHCTEMIA
L& Curuans F SYSWELD ——+ MogwnnHUuKK | Yeunua
OCTaTOuHEIE fedopMaLn
—>| 3y6uaTble zauenneHuA |
MNueBMaTUYECKan cUCTEMa
- JNuTbe Macnoarperata Yeurma
Amesim YacToTel BosnencTEMA
Procast input.txt
Pacxon
Py4Hoe
Laenexne RedeTsl MIMEHEHHE
Mogenu Mopgenwu BLUX
Temnepatypa
TepmoobpaboTka ComsoL
SYSWELD a8
Duz-Mex. xap-t ——— nepemeLleHua
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MHoroBapuaHTHbIN pac4yeT rmapomydTbl

PacuyeTHble noKasartenm
Peanusauua moaenu B cpeae

CML-Bench

[ Simulations E,-‘:
- T o > &
FC1_T44_Q15_Ri1000_Rt_m.50 1000. | 2e+04 | -0500 o ) A
% b :agﬂ - .5]3.)00 S’s\

FC1_T44_Q15_Ri500_Rt_m.50 500.0 4360 | -0500 (- o * _w &
FC1_T44_Q15_Ri600_Rt_75 600.0 3770 0750

[T~ | FC1T44.015 Rit000 Rt 1.00 1000. | -1200 | 1.000
FC1_T44_Q15_Ri600_Rt_m.75 600.0 4320 | -07%0

= _ . - ~ -~

FC1T44 Q15 Ri200 R m.50 2000 1247 | -0.300 FeHepauua ¢auna C XapaKTepnucTtmkou ru,qpomyd)'rbl ana
FC1_T44_Q15_Ri300_Rt_25 3000 1674 0.250 Mmogenun nepexogHoro pexxmma
FC1.T44 Q15 RIB00_Re 50 900.0 | TesD4 | 03500 &) LysmbdaCFD_Diesel1.cmd - AkelPad - o x

Qaiin Mpaska Bua Hactpoiikm Cnpaska
|t Data storage !

1
—| |
1000. 3700 -1.000 data_element create sghne
spline_name = Lyam dacFD_Diesel_1 &
adams_id = 2
1000. 2e+04 0.500 x = 1.0, 70.75 -0.5, -0.25, 0.0, 0.25, 0.5, 0.75, 1.0
y 3164.0, 1. 244E+DU4 1. 9174E+004 1. 917E+DU4 1. 6806E+004 1.7934E+004, &
1.7002E+004, 1.1124E4004, 10.0, 2400.0, 9974.0, 1.5756E+004, &
600.0 1263 -1.000 1.621E+004, 1.4304E+004, 1.5232E+DD4, 1.3QEBE+004 8896.0, 1io. 0, &
1720.0, 7770.0, 1.269E+004, 1.3304E+004, 1.1836E+DU4, 1. 2496E+DD4 &
1. 1126E+DD4 6904.0, 10.0, 1240.0, 5800.0, 0920.0, 1.0538E+004, &
900.0 Te+04 -0250 9914.0, 0, 8574.0, 5164.0, 10.0, 920.0, 4050.0, 7428.0, 7890.0, &
7156.0, ?306 0, 6374.0, 3680.0, 10.0, 590.0, 2560.0, 4638.0, 5408.0, &
4916.0, 4970.0, 4176.0, 2476.0, 10.0, 210.0, 720.0, 1180.0, 1568.0, &
1730.0, 16530.0, 1342.0, 830.0, 10.0 &
600.0 6320 -0.500 — 21000.0, -300.0, -800.0, -700.0, -600.0, -500.0, -300.0 &
'hnEar extrapo'\ate = no

FC1_T44_Q15_Ri500 Rt_1.00 500.0 -6.000 1.000

FC1_T44_Q15_Ri1000_Rt_m1.00

FC1_T44_Q15_Ri1000_Rt 50

FC1_T44_Q15_Ri600_Rt_m1.00

FC1_T44_Q15_Ri%00_Rt_m.25

FC1_T44_Q15_Ri600_Rt_m.50

s|s|s|s|s|s|s|s|s|s|s|8|8|8 8

FC1_T44_Q15_Ri900_Rt_25 900.0 2e+04 0.250
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Pacue e moge pa €CKOM cucre pe opa
Kopnyc
Kopnye.
N\

Koneco
Typ6uHHOE

Koneco
Monka TypGuHHOe

Brynes Koneco
: HacocHoe

Mmaposamepnntens Mmapasauyeckas mydTa mapasanyeckas mypra
(seTka gusens) (rasoTyp6uHHas BeTKa)
P L’j‘r@ K2-M I -
1500
Pressure
5.5e+005 1400 £
1300
4.7e+005 1200
1100 T ;\é - « CFD 586
4.0e+005 y 1000 A CFD 520
X s00 =586
B o m»uknep
338005 i 800 ¥, DUy
| S
S Doees.
e | A | :L—:L...«,
2.6e+005 i P T Tt
@l i 1/ De=520
so0 4 =
400
p%i
300
A
200
100
0

400 500 600 700 800 900 1000 ﬂﬂﬂn‘.oﬁ/“un
Mone pasnewnii, Ma CpaBHEHMe NOoy4eHHbIX MOMEHTOB Ha Basy ANA ABYX
rMAPOAMHAMMUYECKUX MYDT
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AHanus cooTBeTC pe opa MaTpuLe TpeboBaHUM
M Casing Max Equivalent Stress
%" PenyxTop
Eetp POS5 > - w
E|.'A Peny«Top M TpaHCMMoCKs OnucaHue TpeGoraHuA &
E =1 Kopnye i KoprycHeIE SnemexTEl MaKCUMaNbHBIE 3KEMBANEHTHBIE HAMPFAXEHNA KOPYCa
~M Casing Max Equivalent Stress OcHoBaHue :
5 . MNpegen TekydyecTn Matepruana kopnyca: Crans 20
Bolt Max Equivalent Stress P Xy P (P ! 7 total
Equivalent Stress submodel E1 NMaximum
- A* Equivalent Stress submodel E4 Maximum
[ Bansl W peccopes
[+ A SybuaTeie nepegaun
[+ Ea MoAWWNHKUKOBLIE Y3kl -
(7% PazoBumTensHsle MytThl
[ Texnonoruueckue npouecce! a5 simulations . % Filters= | Columns + ‘ 25 v ‘
4% BubBpoarycruka
[ CucTeMsl M nogcucTeMul penykTopa Unit O name . Description . Overview .
[MPa] O ROS5L_Strength_Static_BoltPretension *%NI0/IeMPOBaHUe 33T BONTOBOTO CORAMHEHMS K. ‘
[} ROS55L_Strength_Static_Turbine_Reverse_3 **MposejeHne CTaTUYECKOrO PacyeTa KOpnyca pegyKT... ‘
O ROS55L_Strength_Static_Turbine_Forward_2 *#[poBejeHWUe CTaITUUECKOrD PACUETa KOPNYCa PeayKT... .
O RO55L_Strength_Static_Engine_Forward **[poseseHne CTaTMHECKOrO Pac4eTa Kopnyca peayKT... ‘
(] ROS55L_Strength_Static_Engine_Reverse **MpoBejeHne CTaTUYECKOrO PACUETa KOPNYCa PeayKT... ‘
w
=
! . ]
Simulations &
7]
w
m
=
=]
]
[+
-
ROS55L_Strength_Static_Engine_Forward 474 114.9 84.30 108.4 417.0
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NepcnekTuBbl ncnonb3oBaHua LI Ha ctagun akcnnyaTtauuu

e [lnaHMpoBaHWE TEXHUYECKOTO 0OC/YXKMBAHMSA MO peasibHOMY COCTOAHMIO
- Pacuet ponroBe4yHoCTU Aetanen no peasbHOM MHPOPMALUM O PEXMMAX

e  AHAaNAN3 «KYTO eCaAm»
- PacueT pexnmos c npeanonaraembiMmn pabouymmm napameTpamm

*  TeKywmim MOHUTOPMUHI COCTOAHUSA
- CpaBHEHME NOKa3aHUWN peasibHbIX 4aTYMKOB C BUPTYaIbHbIMU

Bpemsa

PeanbHasa uH$popmaumna 06 UCNoNb30BaHUK Celivac

\ 4 \ 4

CML-Bench CML-Bench

MnaHnpyembie peXXuMbl
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Bo3moxHocTn ucnonb3oBaHuda LU Ha ctTagun akcnnyaTtauuu

» Co3daHue TpeHaxepos AN 0by4yeHUa COTPYAHMKOB

dopmunposaHue Iy
-
Mogenb ynpasaarowmx
CUrHa0B

Y
=) ROM

; ¢ ; ®omo: https://www.100rm.ru

Workflow

Mopenb KUHEMATUKU U
ANHAMUKN

Y

CurHanel onepaTtopy
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'WF_ventillation_temps_dat

input_po55_bearing_forces. txt
input_po55_temps.txt

Output files:
WF_ventillation_ccl.ccl

imaxFY_Z3.adamscurve

= Amesim = KISSSys = Python a Adams Siemens AMEsim 2021.1 -
[ Sover
Windows
Input shmdls: Input shmdls: Storyboard: Input sbmdis:
model.ame model.ks model.cmd @] Solvin O—=>»0
script.py script.kss Input files: script.cmd &
data.csv ventillation.ccl CML Local 2
Output: WF_ventiilation_vel dat Output.
Output: WF_ventiilation_vel dat WF_ventillation_temps.dat imaxFX_A1 adamscurve

[ Solver KisSsys 2018

Sohving
CML Local

CML

CompMechLab

Sohving
CML Local 2

UEHTP
KOMMNBIOTEPHOIO
WHXUHUPUHIA CN6NY

[ Solver Anaconda 3 (Python 3.9)

(0]
|

ANSYS Workbench 2010R3 -
B sohver oo

O—=>0

Sohving
CML EPYC CentOS

Sohving
CML EPYC CentOS

[ Solver ANSYS CFX Salver - Cent0S

[e]
|

8 Solver Anaconda 2 (Pythan 2.9)

Solving
CML Local 2

Solving
CMLEPYC CentOS

[ Solver COMSOL 5.6 Solver - Cent0S

@
I

a WorkBench El CFX El CFD-Post ] Python Sohving O=>0
Input shmdis; Input sbmdls: Storyboard; Input files: CML Local
wh_proj.whpz model.def Python_FFT.py
Jjournal py WF_ventiliation_ccl cc! Input files: maxFX_A1.adamscurve
input_po55_bearing_forces. txt CFX_001.res -
input_po55_temps.txt > Output: > * imaxF Y_Z3 adamscurve
CFX_001 res
Output files:
FX_ATbxd
- [ Solver crD-POST 201983
FY_Z3.xt
Solving 00
CML Local
= Comsol = Python = Python =] Comsol
Input sbmdis: Input files: Input files: Input shmdis:
model.mph Vibro_post py Python_FFT py model.mph
FX_Al1bd Energy_from_freq_01.txt imaxFX_A1.adamscurve FX_A1bd
hr_za txt > > ;maxF ¥_Z3 adamscurve > FY_Z3.txt >
QOutput files:
Output files: Energy_freq_peaks. txt Output files: Output files:
Energy_from_freq_01.ixt FX_Attd freq_dB_dBA_01. txt
i , . 00
FY_Z3.ixt
CML Local 2

Cxema nepegadu gaHHbIX B pacquHoﬁ ueno4yke

[Z Solver Anaconda 3 (Python 3.9)

Solving
CML Local 2

Solving
CMLEPYC Cent0S

[EB Solver COMSOL 5.6 Solver - CentOS

T
=3

PacyeTHas uenoyka B MHTepoeiice Lndposoi Maatdopmbl
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